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Maintenance 
end Repair 
Suggestions to 
Prolong Tool Life 



4 Kt^yrdk^H i>f w iip 
or shortages a good 
M' ad way* 
keeps his IuoJh in 
excellent shape, 
T{hIh y T bDwtver, 
difficulty of replace- 
ment is perhaps the stron^eol arpumrnt fur tool 
ronserva tion. This IS tli€* lir*t in a rforirs. of Id- 
fvrmativt udvcrtiHiiirnl^ intended to help vim 
makt: yuitr ' f CrLmm M ami 'Xrewtolciy^ TuoIh 
lust liin^r. Look for "TOOL NOTES” rej’iiJarly. 

With adjcEs table wrenches, as ivith most loots, abuse 
and neglcul ore the euTurnniiegt ciflusir id failure. Keep 
your wrenches clean . . . and oiled. Dirt or ru* k ai:ric- 
imilathmH on the knur! or other moving pari will snake 
adjustment difficult- Dois't use Vuur wrench sis a ham- 
mer., .and don't hammer oti the handle to sJsrr or 'W" 
a nut. Never ‘"‘overload’" 1 any tool. The handle ten nth id 
your wrench is carefully computed to provide safe lev- 
rr ap r nf^jnmrn upen mg. If you extend the handle 
length wLlh a piece of pipe or tubing you axe taking 
chances with most wrenches, The !5 ir P IS" and 24" 
of "Cliifltuloy" Wresu.li^a (wilh tapered handles) have 
sufficient. strength, however, to permit iJiis practice. 




Repair Parts Available 



No. 1 HOW TO KEEP 
CRESCENT WRENCHES IN 
GOOD WORKING ORDER 





CRESCENT TOO! COMPANY, JAMESTOWN, N, Y, 



Use Your Wrench Correctly 



Generally speaking* the CttESCENT 
Wrench should be turned in the 
dlreelioE] indicated by the arrow 
in ihe drawing. However, when 
nuts are being tightener! rsr 
loosened in close quarters, 
it is permi stable to 
u&e l lie wrench 
cither way. 
That is why 
[he jaws arc: 
:it an angle 
to r h I- bun- 
dle, Main 

point to rpmomher is to have the jaws TIGHT upon 
the nut being lurried. If rhts precaution h observed* the 
Wrench will ihM glip end a good, liurd pull can lie exerted 
without fear of bruised knuckles or skinned fingers. 



-^‘ | Yrenchio fr !5 



St ram 
Comes at 
these points 



Broken wrenches can be repaired with thege Cre&ccnt 
Parl^i &uhl by hardware dealers. A*k for pari by name. 
Staling the 

f-iv.p oJ ymir 
wrench a] id 
w h c i Ei e r 
* Crescent ” 
or 

“Cresloloy " 

as marked 
on handle. 

Be sur-eln re- 
place knurl 

same in i c to 

as removed, 
or teeth will 
not line up. 



CRESCENT TOOLS 

(jive LVtnfi to Wotk 
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Teamwork in a Tank 

T^HOSE six Yanks inside the 28 -ton tank are the 
1 equivalent of 36 men, for each of the six-man crew 
can take over the duties of any man disabled. The 
regular driver of this particular tank at Fort Knox, is 
Technician 4th Class James H. “Bow-Wow” Bowser; 
he has his hands full driving the big M-3 and firing 
the two 30- Caliber machine guns, but he's also quite 
capable of handling the 37- and 7 5- mi dimeter cannon 
on occasion or taking over the radio post. Two sol- 
diers of the Armored Force have written an article, 
featured next month, on the teamwork inside a tank. 

There’s Money in Honey 

T5 EES haven't found out about the price of honey or 
they'd be asking for a raise. Honey is worth dou- 
ble the price paid to beekeepers a year ago, so take a 
tip from our August issue and — it there T s bcc food in 
your neighborhood — hix^ ^ hive to make money for 
you. For $15 you can outfit a hive that will produce 
5Q to 300 pounds of h oney a y ear. 



CCARCELY had the wreckage 
^ of the German bomber cooled 
when technical experts climbed 



over it to extract its secrets. One* 
a metallurgist* found a puzzling 
bit of steel containing a rare metal 
Had the Germans developed a 
new alloy? Metal specialists in 
England and America set to work 
to find out. For* as Walter S, Tow- 
er, president of the American Iron 
& Steel Institute, says in "Alloys 
for the Allies/ 5 this is a war of steel 
againfit steel. The story is illus- 
trated by eight Coloroto pages. 



College for Horses 

V/OU would probably go mildly 
1 berserk* at the very least, if 
you had to take what a policeman's 
horse takes. But you haven't been 
trained right. The traffic cop's 
mount has been to school- In a 
course of applied psychology it has 
learned to relax amid the tooting, 
grinding, clashing melee of met- 
ropolitan traffic. It's ready* even, 
for the bombs, Read how they're 
trained in ^College for Police 
Horses,'* an August feature. 



A Decade of Dams 

T^HE last ten years have been 
* world -.shaking, but when his- 
torians begin to write they'll dis- 
cover this was the "Decade of the 
Dam Builders.” For in this brief 
time America ha_s constructed 
more than 70 huge dams — con- 
crete dams built to last forever* 
earthen dams that will outlast nat- 
ural hills, An August story tells 
of the gigantic problems our en- 
gineers had to meet, 
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WHERE-TO-BUY-IT INDEX 

Where no nome Pnd qddreU appear (fir^rUy undar 1 
bn Hem, the produd it not believed by Ut to be 
tOmmertifilly available 



Machines, Automobiles and Men 

Men rrpn-rtinif fur the moil eneentiTLl work En America, 

know thnt machines must epsmte Hnfety mid dependiiblyr 
today. Ton]?. iuUiea, ypeeHes. equipment. era mtiw doinG 
three times normal duty- Tbuy must not brculc down. 
These men knuw. too. the urgency ot keeping the suto- 
nuibilea which them to work, in better con- 

ditloh then ever before. Thc^c t And the machines, a ra- 
the v i Ln I.'! nf Ans^ricii. 

The eiktua factor of safety cmd effiniency whIeh_rjT-.il 
fli3|iTilir n i-n ihn chpelritiun u£ uutomobllee and mn.rh.jnra, [e 
un carnal mnd irrmlfy nrcrfrd now. The more severe the con- 
tEJtEuft ageratiun, the h renter is (he need for FjfroiL 
Protect nil machinery, aU etuiipment and every ;i p :i- n; ■- 
bile, truck and boa with Tyroil, You <'»n depend un the ;•• • ■ I 
uf thi-i fumthue auger lubrication process in eHicient. ■ i r. 
operation, Manufactured und itLiara hteed by Pyroil 1 r 
gassy, W. V, Kidder. Founder. &7 Pyroil llldns-,, LaCroeBe, 
WiurLmaiii., U,S.A, 

* 



DISTRIBUTORS: 

CHECK iND MAIL 
COUPON Wom iftAW- 
EHISE FACT'S. 
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PTHOlt COM PAN V 1 
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I'lr-BKfli fend ru mg !»■!►■ iiifciriiLJljmi atbn-Ul Pyroli; haw It ^ 
I n.i birrs ^nfe oprnliuh for inachinerj, fjipLirrh «ntl * 
metorfi 1 
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NBITIF....,,,. . . uu .... u . ... ■ j 

AHdrr kk P ......... . I 

CJlj,.,,, ..Siitf... * | 

‘■KfEP H EHI ftOLUNqs^ I 
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U. S. Government Urges Motorist* 
to Protect finish 4 Times u Year 




Preserves Finish and 
Your Car's Beauty! 



Simon it your carl It's more Important 

now fhen over. IE the finish is dulE,, first 
clttun it v«illi the wonderful Simoniz 
Kleener (Paste oi Liquid), You 'll be s nt- 
pcise d h n w eusi ty Simgm jz Kleener bring 3 
back all the sparkle and beauty your car 
had when new, Then, to keep the finish 
shining Ihrough lo Victory, apply 
SimOBlZr It protects and makes the lac- 
quer or enamel last longerr Sq, the 
SQG&ur you Simon ii,, Ihe better t 

THE SimOHlZ COMPAMVp Chleap, U. Sr A. 



Th is One 
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POPULAR MECHANICS 




THOUSANDS OF MENkj}BE*NOW PUSHING 



YOU UP TO 



r EVER before have you faced the 
■ ^ opportunity you have today. 

Millions of ntert are going to work in 
expanded plants and offices, in new in- 
dustries, They must have supervision; 
there will be thousands of new super- 
visory' and executive jobs. Authorities 
agree that there is a shortage of men for 
l hese advanced jobs. 

The industries haven't time to train 
all these executives they must locate 
many men already prepared and capa- 
ble. That means you if you are ready 
Or will get ready quickly. 

These supervisory jobs wifi be of 
every kind -office, plant, accounting, 
traffic, legal, secretarial— they will oc- 
cur everywhere. They will be in new 
defense plants, in plants expanded to 
handle defense orders, and in ordinary 
product plants : because many men will 
go from these to the defense plants or 
into mi lit art’ service). 



.. ■ 

Obviously, too, this demand will cbn- 

tinue and grow for some time to come. 

The men who act mosL quickly will 
get the most advantage from this un- 
paralleled opportunity. They will be 
shoved up most quickly and farthest. 

LaSalle training fits this situation ex- 
actly. It is supervisory, executive train- 
ing. 1 1 is condensed, practical; you study 
methods and apply them to typical busi- 
ness problems. It is spare-time training 
take it as fast as your time permits. 
You need not wail until you have fin- 
ished it — what you study tonight, you 
can use on the job tomorrow. Employ- 
ers know of LaSalle training welcome 
the LaSalle trained men. 

You must act quickly, Ask for our 
48-page, free booklet on the field in 
which you are interested. It describes 
the field, its opportunities and its de- 
mands and tells how our training fils 
you for the field. Send the coupon today. 



LASALLE EXTENSION UNIVERSITY * c ?^ t 7t"™ nce « Chicago 

I wjiht ley nrcpnri; f i :t oTCt or Uiesc 4 u3toiw«I JcIm creatMl Uy tike pces*m sILiLulioTi. As a flrat Bl cp. 1 
Sana! ecL Ml lubtf-buiLkm., Ptaw &‘.ml your free dtj-iKHEic booklet oo Olo held I Nave checked Iwluw. 

□ liUJUfltrlul MunurilE-munt U Fn re-mans hi D Acirouinrilnfi 

□ EiesciJtLvr Management U SuksmsnshJp □ fciiynkkerpLOffc 

□ Traffic Man ofttmtnt □ Huimrss Lin D C- 1". A. BJoacnioft 

□ Bu sin ess Cor rc-Epondcoco p Law ^ BusKncia LciSlEth 

A'flJUB ^ _ AQ£ - - - ** 

AGtirtu- — 

Fit Ptfif/i&re _ „ _ * M „ , - „ 
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SECRETS ENTRUSTED 
TO A FEW 




T HERE arc some things that can not be 
generally told— things jxhj ought to 
Jmoiv. Great truths are dangerous to 
some—but factors for personal power 
and acaampllahm&nti in the hands of 
those who understand them.Behind thetales 
qf the mir aelesan-d mystcr iesof the ancicn cs h 
lie centuries of their secret probing into 
nature’s laws — their amazing discoveries 
of file hidden pfoceSa&y c/man's mind, 
and the mastery of Mo'fl problems* 
Once shrouded in inystery to avoid their 
destruction by mass feaf and ignorance* 
these facts remain a useful heritage for 
the thousands of men and women who 
privately use them in their homes today. 

THIS IRES BOOK 

The Roaicnlrinira {not u CcljaieoiS orKiiEsiicitLurO, 
an, age-old brothci I iijoiL tiL ]euriiini£, hiiue prt- 
lerved this- icefct wisdom lit ifrtir archive! for 
centuries. Tfo&y no^ invite you fa sha re f ho 
pr&GticAl h#ipftiiriB3a of their tea-cfij'ntfs. 
Write t oday for u JVoe cvpy of the by ok, "The 
Mflfttery of Life." Within iii poasn may lie a new 
life of OppOftunlty fur you.. Address Scribe 0.?£.D. 



*3fie Rosiceucians 

t AMORC), SAM JOSE* CALIFORNIA, U. S. A. 
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W| tt-icti you quickly, ■! home In npqrc 1 i^.r K.irn wh.it* 
Jurn. tjLiliUPi y.yjr uwn jirutiulile- b-jf ncr-i wilh> 
-ff^iUpmcul w± fomiah, or woik far-otbe-r* iL j-Mni tilnTy 
Cut* Ui thJi MEiiiae- nside Tiy wc tndi. Stud 

for jwr nur bdir illusinl^d -ritilo^. It's freet 

THE AURORA 5CHOOI OF PhOTO-ENi&fiAVlNS 

Tuu pc r ■Ed , u . i.Dl-cL PiM-Aaj Ai.rara, lNn P 



IHrOETATST NOTICE 

II Ja LT,i? LntentJgn el Eftss to provide Its readers with 

lutorniatian refnrdmg the latent devrSopincnts. Lti the oiectianLcal 
arc i, We mice no responsibility m to vheitier the dLscJ-raiires can- 
talned in. out artieLaa are covered, toy patents and advise raadeia 
te investigate LJiSm NubJ«L‘. bclure i r i h. k . 3 1 ^ . us inns, nr sellLcie auj □£ 
rhft tdeIijcEj, iriA-ctitr.CN, or preen-: cb described Ln order In avoid. 

pOiSLhle liability far patent mfrinarment. 



8 A 



POPULAR MECHANICS 



What 

defeat 



are YOU 

America’s 



doing to 
enemies? 




Nor all of us can serve QUV country in 
uniform. 

Hut every man in America ran serve 
Uncle Sam by doing his job more effi- 
ciently than ever before — - and thus help 
to outproduce the gangster nations, and 
smash "tola lily ranny” on the industrial 
front, as on the military and naval fronts! 

It is your duty to secure the sound, prac- 
tical training that wili help you to perform 
your job better! There arc several ways 
you can secure this training — and one 
which has proved its worth during the past 



50 years Is the International Correspon- 
dence Schools* 

Right now, more than 100,000 Ameri- 
cans are studying I. C. S. Courses in 400 
different subjects. For a few dollars 
monthly, and a few hours of their spare 
lime each week- they are getting the mod- 
ern. training that will help them do their 
present job Letter 3 and fit them for a more 
responsible position In their line of work, 

Join the army of trained men that is 
helping to outproduce the Axis! Mail this 
coupon for information — right now ! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HELPING 



TRAIN AMERICANA 



VICTORY 



BOX SA 3 B-J, SCRANTON, PEMMA. 

Without cost or obligati em K please send me a copy of your bootleg "Who Wins 
and Why/' and lull particular* about the course btjore which l have marked X: 

TECHNICAL AND INDUSTRIAL COURSE* 

□ Air Tlrotk* □ CbOtfUt i.HE hti-J B'i iMLosr □ VT*r|n* Enfant* 

□ Air < , H.uilJl r l"llillIf P Cll-LEsjfl l L I L ill . h l ! 1 1 1 riLlE 

I I . d iii[ilh;iT I r : l r i l n l; □ Oiearl Tlci^inc* 

n Atttal-ftqlurd I'linfLlnr □ Elecirii^l 1 JtiiJlirtf 

U ATi'hL^iiL JTD n L'-lrc’ ri.nL Entri: leering 

hiuini Tima-up D Hertt+G I.inliLiriij 




P Auta T«Jiiriitl»Ji □ ruiLnrfirvmifl 

□ AvmtWwi □ Avi jiluu -Mrrhuniw] □ Uhl TrtairDfnt Mhu,. 



O Boiler making 

O tiAilxm r-irifci n^-cri r [ 

D Cfcioraulry 
□ ClViJ Er.KLii^riiiK 
U CoaL Mi in iiit 
P Ctnvrelu IvnficieeriLJC 

n Aewuirtln* □ ^il-rnrrk*an[ 

LJ biKikk«piiL( 

P |ti 4 Unni«i OjirnmiHimLiiDiiH 
U (S'j’.rir^n Miicin^L' inrcir. 

LJ Cu-rL^uLkj-Mg □ CjvP Hurvico 



n MecjiiEiLriiL Drilling 
o Mfcii^oicn,! Unyizi^^Tinji 

□ Minn F-DTCtiLin 
a p. b-vLeelLuju 

G l L ftiLl i: r I l 1 1 ■ il k ui[[ C T'l iliciI li nc 

□ Pne-ian^J T-n|#-Lii 1 i r*n^ 

G I'uImNc Worka lCngi nrmrig 

□ iMLti ali> I E \t [ i+ - r _\] 

□ Rvljo. Ciencmi 
G Et^li(? I ljwrn-1 i rwr 

□ Ha. bo SrrrLci-nc 
G EL. S£. £’*i-!iinn FnreiTinin 



□ Sd-h itnr-' ]t-nnCT>«:riELE 

P same. jMdi*L 

□ Ship 1 irnjlifig 

D i-?h i dJ L c i_i j i k □ ^hn>i> IVKiict 

G Stc-un Electric- U £lhiil Lu^iairn 
Siflima FittinE 
□ ^irurturiLl t Hrufriciff 



n *trfciMiir: ( L KjixinnitiriiiE 
iui-j M*ppma 



□ Surrainnf 

n TclHirunk Kiiciiu-nraoc 

□ Telephone; Wnrk 

P TVtOlii ] :>i-p .K.n .=iic 

□ Tciolriukin* □ W-i l> I.me 



□ AHvanpt"! THiwnmnfci njr 

D V-m,**!# -liiljL 






O UlE^ivqi- FlrifirjWLQC 

□ ISuorn E'kajLrtmf 
Q InduaLriil Mf-inll uraiy 

□ l AAXHiiOt^vH UrV&iurrr 

D Mifftiinnli 

□ M m-Iuxc.^ uJii at uf liawnLiani G R. IL SifOMlibfen J IlniriiiiTJi ,i-li G WvuJ-uh -MauufHtuiLi 

BUSINESS COURSES 

O OhiIIpkh PirHP^lrtfl' □ flrnE- Y«r Co LI eft 

O ? Jjfli JUiMI^TC' litl U f i.>rp“ii i:lil.iI ij |h Q E-'rncii:li 

O UHmimrrrUI III ml ml mj P Good Eltfl i*Il 

□ Cent ArWJU nLi II* □ lUrfli Sellout 

□ i'. V. Ai:i::,i-.i:iViilt; □ ManAgiuf Mi:Pj n-L Wl-tL 

HOME ECONOMICS COURSES 

P Fin me □ T«n tTcmin uii-l Cafeteria 

□ E^lTwicilIl] fa—jhlil l&d I hrt*. n ■■■ i- E M*DJidq[1l«lM. t.’j.Lrj-mj; 

_^ifd'rnar 1 . inri 



G FijoroJ Clerk 

U ^>aLerinkUFilui)j- 

□ p.ria .1 Q 

p fihuWtard alJii Si*U Lc r . Li:j i UJ 

□ TnJliu M tuuKKikieul 



- 1Pliri , r „ ri „ 4 ia(c. .*. ..«.. t f¥rfrt« „ 

VntiaJiun iniiiftift Inter HirikiHdl fnrrpftputwfrkfi! f.'iinoi/vTn, Liv\%tCtl f Miwtrcul, I'njiativ 

J^riJiiii r^nJfiJrjiJ 1 # *tjiri re-up-vH ft W. h 71 A'^PiH'^, IV t\ H r L-JiS^rr^ 
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umicf Itbwst liHRj'jy toui- liMAicr L ' h j*fr 

Ftmi famai, tad**, jtottul hiom VlW 

jffTTTTT frffJWFF teldl!' "iSJttJT ElI£TMT ^fmi r 



Know Electricity as Experts 

Know It — and Get an Expert's Pay! 

WlME about your ruture? Who Is ante tori sly? Sunni' il*e the mnn 
Mrhu U mJitraiLiicl Iei- at nr: cl hSLIH KbnV, 1 J‘oUr hlb Ehoroiwhly — l?rij- 
purc ViiMJ^fir For jolltfi iihtiul '!'■> do Junt Llkld 1 1 j ■_■ iL-=> i l ii ■_■ - OE mtm 
have sued 

The Croft Library of 
Practical Electricity 

Tkti -f.Irri!^ IjI.JiIi a unifliM alatbrlraL ■duei.idr. 31 Ii luvr.dr.! all ji'iMJJ* — r>n 
■SO tumu ul fthir* dts** *■ irFrirti.r# -*n wnrL u lL ■ pi-tully -dnn*. H h jn t hiM From 
<<iV4< 1*1 fivirpr <m ilIi lha LiiiiI ul linr J-liFhiJwl IjtLi >- au *idL W I' *1 Mil **.' I LlL lI.i 

ImlruMf tnm SMil r HinUriEhi.il it, 1*1 ** I *> Elarnuih. Hi.il If! U Lilt •li.ll > 

d* .IP. unit hlEhU- pp^t Hwim’^l ■nrfcen n«l rpnm. CtuFl tilli Tuu il-t iMmi 
you n*ud U* i.hi.yi ■■ .i. ft h ;^i,FH,,E..r, J k.rn.k.Liiraa. Emus: m L iter™. tmiiluf neri 

■r Lr i ulLi. p- 11. Lii.ukldl. -llJErill ULk-h »VL4lu*— pilTkrith! ni)ht«ri ur ivHy UUI— 

■■in- ■ |i. ■ I ( I i E *!■!■: .«nr' ninii^ f.lilrillfe: I nil'll. JH . 1 , lr: HTlIri ■ r.HU II, *r l|-r.| 
nqnirarnuiiU— Ilium limUhn Ih IH ffSTV Dh:i»*— n*«t impr&TFfi m-Fthudi uF 1'ihL- 
in[ — la.miift LUd laiup> tlftCE*. «H — Sy » H ^ h MUifARW jsb, Iron. uLmmSkig ll. lu 
ananH^km 

No money down — easy payments 



Fill In iin>t Ih A" Hhi fOUWn H-Uach^J mx * I •mm mil mill jhii il* f*bll+ »*1- of 
vmmm rua i*i. .)■ . *" onklulfi-* |i .h l,. ■ r-r-rnvhL V,_* t* ■ r ftILllaa tuI 
tk,r,. II ynu .-jKlrlft tn Elm IH¥iL». 



ad la. mi _v n,uniL 



. _ fOllJfliLM+nQpIdl*^ 

_ ti.cO In 4*n da,*-* ftii-J lli« kna n.L» 

aiud liimh NOW Eind m Ihl Lvwjb* l"p j. ...IFlNI- 



j E X 4 M WA TION CO U PO .V 

[ MrGITAW.HILL BOOK CO., J3i W r l3nd Sf_, NfrW Ycrfc 

S4hbd =a * Id* Leu d i'i 5 e lbIm lltlLl ub Dn hpE«a««l th* L^Tuft l.lhr^rv U r I'^Eirhl 
1 FlHrirlEilf. T Tula, n ■■.LliUrL-cr- f w|U ^nil jfpu S3. CM m ID dp.yi and 11 rat 
, teEmhbJr unlsl lt-« prln c l 1 1 K PO If d«I>I fl ft. - *! '**»J*d. ^ o-dl raciirn thn hmlfc* 
1 1 ->Ij?if 1. 4T* Imun *r#«ipfc iWprwiaaiH: arita pLalu It a nil HO *N HbHr;. 



ETcim* Ad di ■■ ■ 

City J ■“■ Lk Lh . 

l fc niuMn 

Kami ul Campaa.y . 




QjJ/eAi If an '>“0^ ~ 

A GREAT FUTURE 1 



CejHplfcE* A*'rcinauti:j.l iinqir.c-DEni r j i-r 
A*3itiefi Meoh^Fl-ics Gaining in Itm heail d lhr 
Aucrafl mdiLilfV- Clidl*at#f c-tla^Lrag i?ncnc- 
diata R-mpLoyrnc-nl. Ffo tlym^l ictU^N-ud. Avix- 
ELan A Earunast schoo-L Esiab]inha[l in E929n 
LoralTid d n Gr*nd Ait TerminaL 

For tuEl indormaliarL, additr-c fippertmeni PM>7. 



CURTISS ..i WRI«KT 
TECHNICAL IHiTtTUTC 

1 jdC- GRIND CENTRAL HR TfRHIMI 
GLENDALE ELDS INEEIES) ClLtF. 



11 1 It MCE I TMHLFIH ^fini14S K ] 5 r IIS IULUI 7BtC jCePPL II 




ATE COLLEGE 



"P S. r^yrtt in Civil, Electrics,!, 
Meehan ion], Uhcmicni, Hadiv, 

AcronniHW! Ei-jj^i neefc-ins ; BueLneeta 
Alim Lniatrn lion, Aocnuntinff. 

tjiriul ScieiLEE!. Short diiiluma rO u rttUH 
4!|-6 w<?ckfll in S-urvcyi-nK, Druftinh'- 
Spccinl l*rep*riitt>ry |JejsiLPLm,-nnt Ihsp thane 
mrho 3 acli reqnirtil hlprlL dchaal vur "k. 

L'iiRn:n(ioli’iLn nludunE Iwjdy. AiH- , mvc*l by- 
C i V I L A«*r|FniLuUL % R AiJinjiLlHlraiLan Ji.m* ilL^Jit 
IrHiiltlnOr. DlsiitijfiiS-Nhod Tur 2 Vi-^o-nr 
techiii-L'?il CDlireetE ( hi^n-esEienLiailg Hilim.- 
Ln^lird.l. 5Snh year* TuLlinn, Ltirn.tr ■tcthI.-. 
1 <?W. J^utenbe needa CulL tut tucinrcru. 
Demand for ForJiHluates exeecdri HMi:-|jJy. 
J^jiter S>iipi. r Jbei-, Mureh, June. 



472 COLLEGE AVE„ ANGOLA, IND. 



f H&IH EE RING 






| Regain Perfect Speech, 

STAMM 




h 

m Every ^ultl hnvu the now S*7 hook "fiLaui- 
m biutLdr, Elm irjibge liCid t:onectloiL." Sent frfrt la ac^huatTEra. 
M It deacrltKia the Hhutus Untl Method tnr Ehc wlenfllic ccunw- 
■ LIhku of Hinm.nu'ftEifi uUd eEitlluTJup. MeiliOd m tttaaE Lilly ptail 

W at ISOBUti nwilMatft forri,] jfarH ™Hjn r rt 11H3L. kCncLnnfril tiy phy- 

iiiriaEiH . Xl rilL*- JdI- full ll LforDu [JQIL Istt OblLfTXi [ JC jEl. lliTijumln 
N . Ucifiuo, Dept. IJ 40 Circle Tower. In dlPaapnjii, indltim. 




rf nix : Eedmt 
'.l"**?l ! 
j ' i‘ ‘ E L" A L- 1 



1 * 1 - hEr:S. 






Uetiiiii iiMF-.riuJ.iLki' J'liuuiuuli nrrnt nit : 

J-fr.il CurCsruL Tj'i -u III i> ^ r>- ■ ■ il Ui 

ll « ■ju-.-i mmmy Eli k^rn. 5l>-uL f nil ini lj ACFU 

H 1 - .-. ih :>ie- Hh !. :t • >. I : : a i L d itF> I *ipSJFTTvmL 

S ■-■ |ir- *■•••-■ t L'cnrnrn ur ■■LsH.Mrrd nl-ULa: >h taLi pm J - 
Ji-Eir y-.'t :"l!-r. Unlu=. rnrd Kuurkiiiii-vd. Ertj 

-ir-> i l;F!H Ji.ih lir*L I'.- Ii Ixr. ELuv Lcrnm WmU 
TfjJlW dnr yiLJLL cimlc* anti plana In Ul jf Vu4 a+l a^id, 

N at ieNal feLhoul mt Meat Cultim, I HE., Ddpt, LI-33, Toltdh Wm 



learn WATCH REPAIRS 




A T HOME YislI ran lum Isy itor mDTJem anil 
npUd il;i i fyflFnifi ttl Ui^rructlon eyi*rr part af 
lire Welch Krpiilrinq E rude ul liomr I'r^ 






i ■: r* ■ ] 

‘'HIM 111 hlLr-ijil^.i ll.fl IT CTmt[trrtJnFV>lir phucpm: 

til hi^ETH:iiH%n. Chji h 3 wjiU-ii rpp:i 1 rm arc In 
dC'liriihil and RH‘nFr:iity nm vi-ry 41 ^hk| 
*u.urki.n. For ].ii m luiKliir-i ;i [ipl !> eo itm 
WUrnnsin ScbooP Wllch 
E .24 £ . niam/v £■_, MlLWAUhtC W 




FtETAlLf 

OMLY 



fuuuy 

r.UAKVNTEtQ 



SDMPLtTfj 



FLUCfi INTO _ 

L, LICHT SOCKET 

/, jnaF ,:>r npw 11 A ^ PIVi'F TjD F I »,■ 

\rr >'■ fI .‘k — iM I i -m LLI -thK 
VvSS A .1 r D.( . aui • i," uLhJI aTc waiiara 
l\wf LseSft jci-iil — ■4jcimr i lri ElriurCidu"? :.-a.L bn 
A h#iiEaC L.ind- i in. i iL '■■■'; a ivy “-d jet i 

■ 4 '■j.rhi.u-. Ii jL . -L i 1 1 ■ _ «!■-. » ’. .I.*! .‘■d r- ■ Lr>l rn-J* - 

|ia bum j/ld' 1 ai, I 'I AJ " ! r n M r,i!u Hupr i ■> jurr,uhi-J 

jjJSl w-iHi -irtLii^ <3.iArvn^F-! Ml h'+m ...ll 'I FL-i.irs 

aff.lA lr •■■n, "UL.I svdir-, r .. 1 1_ , -. . i - E.r- . i.l .iniLl|i 

■ Hk\\ ■■ i iii" r-k,«iiAMKwkus 

3 ViJ *"¥-hifew >i h . L>|>#u.t«trajB I l£ : i leg. >r< - Jily 

■y ill I; -*il • - 1 1 - - .,1 * 4u I if! M:rL Fully * 

T| E'-Lari-nEEvl lit H-e !■.! iri^hrl .irrr. ’ 

?■• ^\-$EHiO hD HQNEti ■y=,i'ii fin." a iis ^ 

Ur Ih l!^SI>ETA >;LL.i etsuw! juuf A 
-.'.'-i t -p. cir-.E* t ti «hnr- AW- [ittv h' 
liNHrUrS FrtKfjr tHup*. HeliHil* I ■ ■ i„i-* ■ in- 
iFTi.-,*N-. j.i., - . . |. iir i-i H.xsnJ- _ 

mi:: |i i.-,. ;i^. i i,,u--tv. iv n |i r-.i-ii jar to 

BJW I r.iiM’ F *.' L*.* r mi| 

■/ 'j.vlV Iff ;i r . i. 1 |. in. rruPp i -,FLa (*-. SE K(4 

|iil|i^l.1"ii..iFa II VN III W-ELD ill May-lfim '**<■*% 
1 Fit l p “-:l Ua r n" ■ 1 1 1 ■ ! - * . ! ^* nlSy. Hirtli T-:_r nriJvt iiii'a. 

DUCTi INC,- Ol/I. 1-1-302. tinciniFall. Dhl* 



.jUlf/Sfr. 

ta 

limm 
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FULLY ILLU 

A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS 
Easy to ncad and understand — flexible covers — Handy 
size 5 x 634 x 2 — 3 . ready reference that answers your 
questions accurately. 

TO GET THIS ASSISTANCE FOR % M COMPLETE 
YOURSELF SIMPLY FILL IN AND ZL PAY *1 A 
MAIL COUPON TODAY HTONLY I MO. 

THEO. AUDEL & CO., 49 W. 23rd St f New York 



PRACTICAL INSIDE INFORMATION 

ForEvery Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice in All its Branches, 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover, Telia How to 
Operate and Set Up Lathes, Screw & 
Milling M a chines, Shapers, Drill Presses 
& All Other Machine Tools. 

5 PRACTICAL ROOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice. 2 — Blue Print Heading and 
Howto Draw, 3 — Calculations <£ Mathe- 
matics for Machinists. 4 — Shop Physics, 
5 — How to Use the Slide Hule, 



-.ASK TO SEE IT!_ 



r 
I 

Trial. If O- K. [ wUl 'remit Si In 7 days' and $1 
Monthly untU $4 UPkid-OUrierwiscI will return it. 

1 

1 
I 
i 



THEO. AUDEL & CO, 49 West 23rd St., Ned York 

Mail AUDELS MACHINISTS & TOOLMAK- 
ERS HANDY ROOK, Price *4 Ort 7 Days Free 
*1 In 7 i ' 



Nmeil. 



AUdx™.. 



OcClipMiDQ- 

HalWTDPO.™ 



P.M, 
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_ Ophrases 

ike right Word when its needed most 

Tii d rtiniLitSnn*ry J prop- 
rtia bcl off to ad r today fn 
(ho Wc&nnnlwl Trades 

Tfmld |pni- 

puifffi tbflt^vOT nmmmtn 

SDTkSti know, 

KNOW THE LANGUAGE 
OF YOUR TRADE 

A WORD BOOK FOR 
MECHANICS, Technical 
Wcrktnt and Students 

Audols New MwlipriJfcftt 

Dictionary gl-M-tu you (flits 

new l&oiriiitBC. Its 
1 >a#jes contain ov er] 7,000 
new and HiftEubini mechan- 
ical tcrmfkWuirLlH, Ultra*** 
tuny eiplMnednoatieDneti 
tor the McuhAEiie m-nd 
EurlittrtT of Today. Ttiia 
bdff book five* every Wwd 
>0U M to fc&uiv. 

ju au , Jol Ful Ir uxirlcrstaoiiS Eiiewort 
n - irntnaptionsi joy rcc^v't 

Alphabetically ftirwgai— EyraMy tKHl&fl. A V<sry Useful D^iuk, 

COMPLETE • PAY ONLY $1 A MONTH < 

To tot (Ma milotin^o (wyourwif pimply fill In i 

GffHpmt today for Fit* EumiruikiB, 

II G.IC.,1 will lEOitt n In 7losiDd 11 rtlHitiJttlf VlttilHIl paULG 
I will rftumllti 



Harmr. - 

jldJr.ii 



Dcc.L«pailoo . 
EttiAloMod by 




For Beginners 
Or Experts 



BOOKS SENT FREE! 

OH APPFTDVAL-S VOLUMES 
UFtANO HEW E PIT ION 

Onij- 15 3[iir,ulra a day with Sheas 

WONDLH UfJOKri tab DMPuJT* 

E CU for A guurj d/aflluK j-ub. Draft- 

lg tNrtn Su[i|jLi> HiTJLiijhl ISh-efr to lm- 
PGrtu.nL CabLideM Ulii&ri. A ilI n 
LlJaieL Built eepetlidly lur Ijl^Ui rn-rfr. 
dnr rara with only JU-nranw BChOOl- 
lnn. umrting room practice, PLUS 
EWCINEKlllNG, irindo ctasy and 
el car. Ai WJ pnjK*ftb li>ol dwUlh, aver 
£Tn) £iu deJil^n. In- 

eludes appcIaJ volume -nn ]:■! imprLut- 
read J ur with /hid itre iliiI.ulI iiracLuc- 

Uen Hueprlntff, mm* ae 

well ;'Lfl o ueestiuiL grid answer Ekce-ts. 

Big Field * Big Demand * Big Pay 

rot drnttmnnEL jirn siracntly nwidrd In fill mnnrufiW hiring Hnrtr 

at aftium to S75.no a weak. TEiat’a iufit The befiLanlDfi — bOfl, 
*JftAFT»MtfN HAVI3 UWD CHANTS FOR AUVANCIS- 
M]'JNT. PIviuijlG [ r J : lm i : L c lo CS 114 ; n-'i.iri , esny la Lrat-n and d(k ].->. j :i/ii 
quickly wtih these books — send coupon for a set Bud »u tei you-nwlf. 

I A u*ar*s cmxultinff wMte ttfrK-itfte* fa n ?2 ftvjrer* o/iflfj 

famous of drg/linp, J| 

AMERICAN TECHNICAL SOCIETY 
Vocational Publishers since 1898 

American Tpl h n i cal Sfene- i-r-ly, Dnpt . Pit I 9 , Q-tp-kp-I At 3 hfcth 3R . , £ A inyn, I II. 
bDuliL fnh I D ilnra.' Lrkl . Bmnid NlT & rplmm« "'f>ikf-lJnK fnir Mur -hirw Tnidra . " 

I Wl-ill !. uy Lh-p rijitlvaTT ■ ria-rji'-K -: ■ n ■ K, I E ■ 'vlp-h > I bmt r*Lum I:‘'--Lk i n IO rlajia mhtl 
I'Uii rKiLlisiifr. hut if | nr-.' hip In |r I; ; _ i i l m , 1 will jvo-d J2, IH I »Hbaa- 111 -dai vni r 
1?ipii ■-■■:iIt tS. 9 L rrvL-nlh. ivifclL | ]Y,H>, th.n edu' [.riL'D, II |m!u. iH-inJ LIeujiJ Ndw eiLi- 
UcD llsilI in'jl'jdv f Itaoasillinc tjan'lrd ^I^r;j|lc»tt>. 



every 
r ' 

iBtln. wsskiWe rtuiJi tiSndSnjj, 

over 1ACKN Jigndred?? o# 

tilucprhlla, ehal-ia :irid dia- 
tnimn ; |in:ruRTn you for O k^od 
drafts nk Job in nietlLunJcal 
lliM±tf. few in rl-R-yn' frre 

use If you Su:di Couihob Lcn- 

msl Lately, 



Ncim- - 



1 1 m i fe ■■ i a 






■.Lhin , f tnE- K.yiar' a lumn a.n.i ar-d 



FREE PROOF can 

learn music without a teacher! 






wism 



IV 

SCffO&j- Of 



Easy as A-B-C! 

£411*1. rttud ill I 1 * JcUct Ot ihr. right from 
unt ijf Lh<? 7 00,0 00 s(udv7il.? who Jlftv* 

nC i:il ji--i I n: u:->.i i: !IlLh gtd^k, •aSLUy iS i\y. 

!-!^nif= sire- nn ike KiaRC, others on 
thfi r.idi m, thuLiAand* runrn rnjny new 
populuritr by Lwink i^hlc to p]ay . . . 
eqnvItieLrag pmiuf Ltin t J'OU, ( 00 .. thft 
tou.m la- pLay the PLuna,, Y ii>Li n. (JuLuir 
or Ji riy H'jthi-K lns.li uiticnt wliliaaJt ■ 
tratfiYTL 

Right from the start you team ted 
luni'* hy nnti'-^nci’ confuHiii^ thc^nrir-si, 

And it i'Oflti* ^nCy ■ i U< w ir-i>rn.N a tiny, Kor 
furthc-r praof jc-nd far KHKE lti.«.i-k aiiet 
Frill l fthrl PiCturi* Humpte ^nAfcyS Itrn- 
iiuilrumc-al cirtltrru-d. ( t-UiL j em ) 

SCHOflL OF MUSIC, 7 7 DruOiwI^k Oldie., H*w Yorh City 



'TMPTlt: Wl [[> hM.ir ar.M 

pLny iJon’t underTLnnd lifl-n.- 
I hc-.i tc. Thty u Fh it L 
hnvm’t had Jit-w^icih fruart 
n tcHch^r. Til thi'ir hui> 
1-JJHV liivy llmE I lULVKl'L 
I'm irlfld tc he a rUne1* r n-t 
cf y'rtir Behoc]. M.H., 

*thn\, Kim. 



it. 



TtsiIti nt SJ'AltTA?! rar □ piece in fl w*r 

prairnnii, end Far e Ilfaiim* ^vluiL-uaL turetf. *3.' 
jiii-i-.M'i* wnudi i>f new Inill-lli'K^, ncui 
Ca^ err rru.nl amnuvci|-., T'i thi’hijiEszciL EnRinurLIciv— 
Skic«t m rLi',1 , Al pn\ift oe Eruftrc &|«rNiin<e-". JfUiLht. 
Enpn^flntt. RahIIc, IirfLeumcntR SIctpapQt&frt' . 

Q-J^lini-d SP.tJtTAN ETPCUi^teif aiiil-rkly nUptuvifd. 
SfUiHaii fwrhsry. rnR.l.rjirfnY In It. S. Army HTKl 
N'jiy, dlrcrtly -ron ncnicii. KltcC acmr-ltuy *iArt* 
fi rt DHV El 1 -|:-hkj< fnri> -rnMlit^. <i\vv n.JFe uild dlUCAtlaDy 



'WdriLivrcfl'-am ienmedinri: apportuaLtiiHfcv h*t-> 
ter w 1 Jty rLn.il iVreriin^ H-liir.-rn. Newahart 
s'MLjrir" at isnw ln-w &TinrN, H-nnr’i^l P-tadpnt F1« 
lAoce Flan JI-Tiit^pii.iT^d-BaHjippe!] -ilicns. Free 
ULUjIu-y ii ient service . IV rLne Iew Jim " 0>l ihi liiKik' 1 

univnGO TECH. COLLEGE 

H-T9 T«h. m*m, m ihd s. m i*h- a**., cnic**o r m. 




STUDY AT HOME 

and public life- Gfes.tt:t olujcte usii Lies cioar chan ever "bcfoirc-. 

More Abili ty: Morn I 

in 1 1 Emin ilL hnrnn H r : 7 i fy ■ 

tmXl amn-rkl, |[KlStnjr 

[■■mi . aur valuiumn -1K-»irci Iji w tnunlnr rnr 

u.ii -1 1 1 rivliLcnri' 1 " botkr W RJ^K. ft-nri fn F IJi#m NOW. 

UMI» EiteiHlcn UrslHnlqr, Cwpt. rt4>L 

A ElDrrHDDIhhfKi Ih.UEut^m 





LITTLE BLUE BOOKS! 




\T 

?ACH 


1 rttnd pi^LcLiril finf aul- fri-i- i ui :i]whUl-, 
TiiitllHbtillH of tlSHUiiriF. AnEiiri JK: 

N h L □ 1 . M h N • i U L 1 L'S CP . <Giil»lm|Li- Qi-|it, 
ci-~ h k Linar. cjhakA. kAH5Aa 






feplfciLiliLl upportuiutdcs. rrepare in ^paro 
tinip„ Ea.Hy jilau. No litovioiiscspci-ii-Jicn 

prrrtnfl. enmnoh HtliaOJ edururkEn^NfYletenc-. 
Besul lorJTwkiooklcit , 't»ppcirni nh[le3ln F]lo- 
U'*,Topiiy ,L , piiHleulLira and re^Ldreiocols. 

ArtvrlMn S^hpnl nf PhotoRraptk^ 

J315 Ulrh i-Q in Aw. „ D-npl. l^lY. Ch- tiS-jC. I II. 
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POPULAR MECHANICS 











IMTIONAl 

Mull me rttKK. W\ HKHJt hbUgalLoii. yvmv Sjiiciifili. L*n*nn and CJ-poffe 
buuk, J, Rcrh KfcwSTila In Ka^O." (No Stktmiin will e-ilLL. PfctLiB*: 
write jjLalnSy.) 



Rairae. 



Aildres-s . 

City„ . , , 



. 2WR 



i E, SWUTH 

President 

Nifi^ H*dlia IniliMi 
Estnblhfeld ZI Yuri 



S5to£10 

in jf3.ii'.' T< m-, 1 



“] S-erECflPt in 

Sipail Corps 

"turn !.'■» T^rtWMIlS 
i-j Hi-- I' -S. Al'cnVi. 
t'i'.'.l 5ifv 

^_ihiLic> r>i > -t k:. Il l 
| 'J-C-Ht h a. L 1 1 1 gc . UulliE-ea- 
iiiicV' A rmy Tfnw 
I hlLLcri nh'1 lln^l r • 
1 In i - r«.LliiK '■ ■' 1 -- 
tx-Hw, li'.r,ilLini_ rt M r.-, i,| Mh C’hlrf 
I'rwr^l-w mi hn . -■k+.i-'K. K- 

Lrk i, K 3 Ill'll in:- Vi . H\~n-RR- 

1" hS . I", jk Sri-, - • >Jri„LU ub I j 

Joe ihil iqxry Mniniin m f 



SSSWl a month 
in Qwfi 

Buiincv^ 

“ Pnr tfinrkl yrrtn I 
hiS'O I'^'-ii mi r-'i’lir **■ 

S ,'.r ii'V*r‘i| niAkiriri 

nrOMli'l S'.'iJ'in ruL'Iitlh 
L5>jpijjiii liu f1-.miL, b 

in ri'*K'l . I hlT4 

b'. ,R. T £u iii : 4 Ftf 

W.T rtSM Iff rill* liHld.''— .hhLIfc 
J. rHOEFmtfl A' I uai ■ -j.. 
Uwri CdwL. "Fra, 



Extra Pay) 1 
?* A in Army, 
^Hny, Tot : 

M^ii ilfctlv In intn milnlary 
Hrrwe. tridim, ikLIuri. ini’- 
rii,E?. ih-j-jM rn.i.l ih« L'umj-jr. 
Ci u t [ D.-anii.-.c Rndra ic-lp# 
InMftE rjLn runic. tiLTi (H«- 
iL*4. mwr inKrr^linc d .-.l ^ .<1 
|ixL vkfunl Lie -u h pflVnL?- L * 
1 'We tULU Altu £*¥£■£** i«- 
EKNd L-!.i'l iD lull iiftW -rtvivm 
e*fodi. lt F i £m-orE 1e T r *ln 
IH Rnili* NOW I 



iWi^^ttSON 



can 



■train 



.!SSG** 



Now More Make 530, 540, 550 A Weak 
Than Ever Before 

Pf-rc- is n quisle war to better p;i j- MATi. TE3K TC5L'- 

IMJN, fi-T't; my Nninplv I .i'hmi 3i a :i :■- 1 I 'ri'u <5 -L-i kljjh- I L-: h i- j. _ 

SSh-li Imi-'v fi'iMi'Lcii: an- 1 firuorLlif'JiE my Lp^fimi Tc\iz 

|-i>|iOy an'. Iliiiv LS-il- inEririLiu lui:i (Ih.-jt i !C _< 1 1 ^ In iln- 

■iKLitd Li.' Ilc-Ld you mnhe mar* 1 mc'in'y luLrkly. Rend 
lllOLit lllf tiSX Iciff KpI* dif rtl.li ilLjiriL |Epdtii Pzurte I 
Mnd you. wLcti Bay C-oune, Bee lor youra*-]* hovr yam 
LFJinw the fundamental* of Kudin Yrmn in y I.i , ukihi 
T i'JiiJi — PRACTICE <a Jii-L s n J Jc-arib by ar-Lually tiUbiilLr.K 
h-neii^ Eypid-iii Ei-'illifc rirruMA ymi aludy pb*Jve whni 
you ]■.■.! L'JL by IVLikllLJT Ei 5,1-, ii. i > I lti4-iihUtyULC-ltbli Ji i l'j 

yuu xiiEjuvt the elmilLs yyu hu^e Imllt. 

Htvw You Ott practicfll E± pL rirnt* 
StUtijrini Radio- ot Home Nifhti 

1 »nil you, it! oS! r TijiNro thun ]OQ nuniLnril Radio 
i on--. IfiPludlor tiiii*-*, fTiii-irip-ii^-pr-i, a mri^F, piinThrjEl 
^IuaiEn Im.^-N, c-stis ii *idi]derJii^ Imn, S'-'LiLi-r nail wire. 

TV i ill IIlh'hi- yeili |H'rri: mc iranriF du,ih H>n hi'lh -iif irbjpiurt- 
l ,1 iO-!iia! IVi.iki> hUiidPi ilU ii Y I 'rili'C i'-. iL U'hLE JiliiI flH ri:-ljPC- 

I fcai'ir yi.nl ■ i^i tTiimliiH |<i hImjw yinl hL 

to -T-iiirl. iMi-h'-’i-n nt-niiev fi^liiic Rudi"^ a fi-s« vuaeieIia 
n rtiir i4iu h'I-.i-iil], Hiifiy jhiiIsl’ 81. SK) n i*r.i?Sc fm*« 
diJiliiir r{*dlw In "IKirE 1 Elilily Ami HHItl eHlTA ■b-:.| i=;M iLv 
E'E accScj.! <qiaricm» u£ w^lL P 

ftiff Demand Now fv Trained 
Radio Technicians, Operaton 

TIiE- Fl.iill ii n'| m3i- l:-iLhl h.i'rtn lit. I nn 11:1 lnyr rinrl -mill Tirmn| 

iiuirp am niDre nnt 31111 rr dUL hc-Lb nred rcpnSni, nnw 

1U !■"■■■. INSMLM. Tl-,U ih psh i:--| i ii^- 3,1 1 1 .1 MIX 4 

feir Wnrt Imu fCmrlHi- 3- : i L ■ ■ 1 1 1 n l-i 1 1 ; f L lyil1^n' 33-MllO Te^-ll- 
ji ir Li i- k ani] Oi-LTiiEonr are iluwImI Ml lafqc nuinhcrd 

ljy the- R iivl-j i iriLL-uC . jlr- i.i--li.-j, hill i^ r Polli r. .1v::i1lnn, 

tviEH nii'T-rlM I Rnrllry Sin I Jon b mid E.ouiL S]i«iker HyE- 
li-niH irlve g-v-rt J-ribH i* mojiy. Tkr K- a. I. l'iml^a 
hjun Ih-mi i* kiujiP JaPh in all thenr: trabii-fLcs nf ltadi-o. 

rind Out How I Train You at Haim 

-for 1 Good Job iri Radio 

M.MT, TJTfi 1 k U fewi-H ymi a Fnmple T.i7-4Fon 

oruj my IK>[i;irie Ektu-'k Free, ltc-.iwL rhem. l.rnTn umliul 

my H '-miTHr, ; liii-rr E srnln jfi.-.i; 1 hr bypi'H 4 if J,",lv 4 Si, 1 1 - ,>■ 
many tlLITOEVhE. 1 1 1 : i ■ 1 1 - : i >. - c. Elf lt:Vlm. n I'll' I Sl'ILlt-, Tr-url 
i :ii «iv EJin.n 1H1IJ mi ii I rinl i-.ri3 , hh yi?iL r.m hvv ViIi.iL 
they rue doiiMr. eamlnsr. MAfL Tils cmrPDX NOW, 
En ait envolcipr, df |Miwl DIE D IKHtliy pcnWAFd, 

h C, SM 



You Build These and 
Other Radio Circuits with 
Parts MyCourse Includes 

You Conduct (ifl *rl# of ^xporimont-^, 
Mjikc Hundreds of lEtturi-itinK cilsulc- 
tELeitlH it n d Ad j ustmenlfl U* Give you 
Vfcluahlv Fmetirnl 



8 ' ri'FUIl KT Kl'lO' 
D-YthlE nBCRIV^ll, 
wEEIi rreBekf-Enr. 
DKOLEIUlOP - ruL^vt 1 - 
ILrat Hlerw tnr r t. f. 

ijliKle-deLee- 

eeip-ii. Vi e. Ji a m;d 

Dint nudln fLaieu. 

JlHH-idli-L-p I - 1 1 - : 1 1 IIII'I 

iILuCaiiL hlaclanh. 



!N'- 

KTRUMINT y DU 
kiuEIJ fiuLy In CIlo 

H^ialLTtD, IIL'iil UJO 111 

ynitr un.ln.lnff a\ul 

I -rncllAAl I Li die.' -vrorh . 
It Lx a vneiivm tube 
TottiTietw ki-h| mnl- 

II in Dire. m-eawEircs 

A.C., EU'ii [>.C, vi'ILm 

[},t, rurn'iilH, j-l--aIh- 
l:i:in ; riH-i'lvi'r <iu|- 

put. 



A. M, P-ICNAIj 
ORNRRATOJt, | ? m- 
vEilcn- ainpElEiide-' 
AiiKUiJaL'/'J nlipnp] 
Tnr dtw| twu- 
rl[F 4 , ">l-Hl['i 4 rm.'““ P 
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MICMNICS 

juiLnens 



AUDEL. Pufati»h*r0, j 49 Was! 23rd St, New York 

srrf&iH^ gsr*"*' • 



JUST OUT— FOR tHE MAN WHO 
WORKS FROM BLUE PRINTS 

,J The Blue Print of Today ib- 

the !Vl nr: h in L’ tjT Tc.Nfnorrfl-Wfc” 

AU3& E LS ANSWERS ON 
BLUE PRINT READING cuv- 
ets AH Tf of jilun read? mu 
inctudinj? AIRCRAFT & SHIP 
BUI LD I NG — tel] g He>^ to 
Easily Understand Warkiti# 
Drawings 

W 'hat to Ioak for first, TdLs 
v-'H^t each Line and each Sym- 
bol Meaaa. The !■ el Lilian <n£ nne 
tuu-i to another* IIl-jw to Under* 
stand Scales &. SpecirLeatSons. 

■ How to Make a Ski-Kth. Hnw to 

4 '- } Make Rim;: Prints. A Key Book for Every 
Mt'Chante. Builder & EfrfluBrhtsman — 
psures — It'a New, Comprehensive, Fully 
fllustimted. Gives Short Cutg, Helps, Hints, 
jBnggdirtlona- QvKffliemg and AcftwcrB. 
ASK TO SEE ITI 
To get asslstanco for ysuittMp 
simply fill In and mail coupon today. 



$ 2 



t'M 





d union hr for 

Tor the 

.*.[ II h r until I il-Mi h ATFl 
H-i rplaiie.n. lUJieSiiunj:. 
Klnrt (Mi fclir drii(t- 
Insr iFuiLrii. p(j i L 'e wonder Ihni evtrjr rood . dm tLam-nn 
I i:i>- ai fine jab. Yen. more iSi-n-Ttamen line ncedc-d NOW. Tlie 
pay ifl food Mild tiie UjiporEuitLlie-ii for ndviidcemc-iit ftm-at. 

Learn at Home in Spare Time 

Litvin now In turn npnre hoism iiLt<n mnney. Re Hi elruf l.si:i.:i|i. 
ihin r-uEiiivCLknft Link between sl nuM/hunlr and nn, enyiiioer, 
i:nioy ih* wiimSiitful ^|HioH.uiilLl«* tin- prunwlirm that esisl 
n(iw. No nKpc-riencn or nrlmtie r 1 1 1 r> i l a L* netful Mil, You don't 
tmve to leave your preoinat joti ivliiln h-DTninj[. U*e a pure tisrtf-, 

Employment Service Included 

^lufEi'nea wlui Inku- cmr hmsie :-LuiJv IjItlIT I m l; ■rn-ii pup □r?- Cl iEilli'il 

to our employment aervlee without esitr* eharp-c- Wh jut ml 
< r-ndinijii.it ELiurh v/iits many ktchI nrmn ne-r-iM iie mnn, |ip iiinw 
»hr thnw InraumErjr wH-ranki-n il| -| I ItjiE ieieip from American Sell ■oil - 1 
Jkil'rEiKlL’CxL AtUden^K Anil S.Tn<lli--LP 

TTir totuS IhHUmi rtu,i In Taw and rhn hienUity pay men I h -.rs- 
m*y. Welle ECrit|i>> f-nr frrr In 1 1 it In nihtlbnlTlff <ujt I r *■ I ni<-l i mi 

and Plvlr-E yfu* Ihe deuill* or iwit KclerElvp wnpkfrdttnt. aon-Lm. 

Nu jjLILPDIIWI l*f nry kind. Writ-* t^Uy- 



AMERICAN SCHOOL 



Drit^l Avenue 



GftUf SL 



Pept D0Et4£ 



Chkafco 



Sirji Jj'ejie ^nu- if jit l f upuiiL r jU^rhankS- 



l£T LACO Off Heat 

/fa Greater War ff for/? 




Pi ' f. yc.iir patrlc-t^: .hiisr th< 

lilH’Tlh u im 



du yi. 



I:-:imth 




, IT:- v:r. n 

r . . «*3iinliHle -m^I unniw-H^- 

s^-.ry i . tlUllrJ UlmuhE 

iinni-i’ li-i'iiliii — to ft«v ytjn 
ninrc- LLme, mrHi' 1 ^ hnd 

nl mLfTEh In ibi n h> lh r Jnh 

fer Uncle rSAin! IimIaII a 
iil> hIi-i-i i C.ihUBuHlIIiS 1 11 ■ ■ If 

yeu llVM III r:ni'S V llT.- lll:'- 

jivci>- . .f *>i] 1 1 - fen |--._ T“Te - 

ii.-rt 1 fisr «if hesiini: cnni ■ 

fs-rl . rtmnurTi r. -nr, i>n ijr LACCm^ no-iv In 1S1I? year. 
JJYL- >J| m-;ih hI n I- Min u 1 1 1 - 1 * 1 ! ■ 11.1 i:N'- f Ill-Pi! ' r.ruEl'. -.: Ln 

B.AE.U itealcr '.a.<ni-L n.i d%'i Lh-ijni krlere heui 

biiEu f-x-m. up' ehLmney-^-Miiifiu^ji w 

fn.rt Belf-ewitnin^t filei Lnnli. tm»y IIuki.t- 
tipi roii Lroil. To eii«i|J yuur tUmace For 

j.i iT-imi.i I ■- i- 1 1 - 1 - 1 k I- : ; 1 1. IT - llbillLll I1 ilis.-Tj.iil- 

mndel (rhrhl'i. thily t rnnv- 
Jtifi u^:-L-muly, v^ry- quUM. 
cvnnnrnirn I . |.rrw ]*jii-*hL liun-vy 

dIL trail if -u-TniiHl tnto Fm^i 

= 1-1 - L tar V^EI-Il f N il EidS-LUKe. CVlJii eimlc 
flu"!*, 510 Ml LACCi* Fully r,u:i r- 

Anterdl - — 

Hu-ih card fd-f free beok with full dN-tajk nr Low- 

Price* LACO N#»toht, iurnar« s Fu^hicVi. Send HqMI 
LACO OIL BURNER CO . 1?? IJrtioa AVC., Grtfrwdlrl, lews 

Tzj zmtmm 

Be tii Elfielflt Arc and Ai*t»l#ns by rua*L!eaL Sinn - 
I 1 1 an ideUMMl In a tew ai iu. r E vetDi Ne ccx^'lMurkp. 
Vi>d 3u-i rn Uv duliiE. l'inusl Equliimehit. Ln.v qul- 
11011. l^y-Aftej-OtailUillSii-l'Uri. Alia, i’l-..i i «.-*: jn 
.'■| II I II CWllBlMi WMt, M&tnl 

t'Jnlihbnri. eie. ZIlUJITAlcd llL^raLufu 
fre-a. Writ* linSay. 



My Free Bout 

elieivA III*-,' Eu 
h u ii L y ei is i- 

home with 
all fer lesn. 
-hafvejCScUin 

WRITE 





MICHIQMI TRADE SCHOOL 



a Tad Wen-dwii-d. 



C»lrOit i HdLtij 



FREE 

12 PAHA 

CATALOG 



FI If lfJGXC.IT Answers the many ffirfifinflJ bound 
Mi Is#- in irn nil mIiTju i whtrii ynu. a Lind in iclatidn 

TP rhe n- Jff— jlhriiir hnw yHMJ tin wrvt yAiAF l>‘:-tj FI E ry 

w-ell.ind irrJIE pUn fee a Mturr. luu^iilul fuEure. Ii 

tel If why ^'OIU— hf L-ftELrirtfl; ilhe aucEift jDdd.itr r — 

ran he NETES^-ARY bo ynur i.Tiuncry'a viewofy, F*t 
your Jr« cDpu-cd thit helpfut bf»kl«. yaw 

rtciurM NOW Hr. 

AERO IHDUiTtlti JEfHHItAt INSTITUTE 

SIM W. SAN fEANAUPO W>, L 09 ANOnm CAUT. 




Corre-spcndence Courses In 

RADIO d ilECTRKAL €NG!N£ERING 



LO W AS 




«.1 7-a i n.A- L 7'ta. £xp«riii.nl Liti J-_rril#Li-: 
nl #r^- 3 ul i-iLikfi. iLndirit nii|iiifiu. #L-:. 

E PCtNC &CMOUL. box 5M-MS r UiK#hi 1 f 



ELECTRICAL 1NQ I H ECd I Gh i:m:-.1 ITlSJi nt wide clee- 
■ rjc-.-.l au-lcl. Wivj-.ti i. Very uil-lJi.te-Le'ji * 11111'. Theory made e^ay. 
irauiD tNCINEEHl riCi £rm ttam nuH u ndn, p-ilMir uhlrw, iihnEu-rJi r L-ric 
Tra-inw TUU W hi finHr-ifnxf m"n, cull iLi'sum |u&h- lK-hririan. TvjUui 
0^3-V *3A. Alchu c-iui*#- Hilirrul mmnt 7 -■-=■- EipwimiH ilEa J-. rr.H#L*d. 
CD C C rl» 1*r I r-si *HPHI nl try. - ul 
rKL t UIJF.CHN E N L~. I N I t Hlhd 

EARN THE DEGREE e>Ky 1 Pa. E>.) , Dmitur 

uf iTivinlty (D.l>. i, many oilier*. Ceurne-c in bU*-lrt**J 9 , amnat- 
ilig, Ea^', etc. Luiy feeii. inepd for fcnrp™ llnlteiln imH Etudedl 
pLctutT-f'jMur AT ONGB. Na ibbllRitloiv wli-BUvtr. 

TEMPLE BAR EXTENSION COLLEGE 
1011 FOertti Avertye. Deot, 4 R. S»*ttlV. Wjah I nfttflii, U, A. 



team CARTOONING 



FFlEfi TFtfAI. l-kiC.^n-Ta, C-»"h Lib Gib V CiUI aense or hunVcir— 
AT SlEV.iv nr FiUll .. Hare fun I Mukn moneyl Nrs m- 
liMi-iii-f nerded eo j nisrt. Write ichEhst tar j-eekj: LEitgpH. 
inn I led I 'Ml'ikni it. Mil nl*l I t ulTr.ifi . 

MnoN Qac-C*|-tein UhT tiu^k. H, Fill Creek, Win. 




K 



MONEY IN RABBITS —CAVIES 



and poit you In toueh with oilier umrlselH 
CuEl'.Uiz and ' ~ “ 



Wf C 8- 1/ Y Cbnaloc and ropy 

*.'nri fryr Fi™*l! H'’:Jl1.■^^l5 , C , bjld FrT r 

serlpll on to She AMERICAN Snl\l-L 

quTdqoh ekTt FrFPbltit £&. 



n-r mn^aalme 

elf E.ihE ii :i 1 1 Yi 

aTE>t:K FALiKun. 

dV ftl4. r LAF il JEiVdx, N. V 



i * 1 Or 

E* 



$h Electro Name Etcher 



PrfiSeet eoluaWe Seol* fPOm thieve* And 
Sool imn-tiwHi i il Eleeire |:irbi»r iiejiess 
y^us - i...me. any deHLun, ptirrruuenily oti 
inti rtiflaiWiU!. any meLaL. EaE^I Htntr 
pile un TVirlcini? -wIlTb pen or penrll, 

NO MOSEYS BV*h nrrter cotiay. Pay po^t- 
ni *n mi ly CIjCO plaa fnw 
on delivery 5 - t.‘re ' d 
jf not iSPlIrhlefl. Cleeti-* 

D*r + - F -fJOV. *tr^^pr Jlvr , , C |n=-| n nj(| . , (j, 



tv c^ntp poplairo ,“1 : VP, ^ 
(jm— morey h»*-lL ;l 

* Ma-nift El* tier, ‘ - 
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POPULAR MECHANICS 










II 



Give me just 15 minutes } 
a day- and I’ll PROVE > 
I can Work Wonders with \ 
URBODY£j^^J 

"World's Mbs! Perffict[j Developed Nlaiv/ 



IjmiEN you atand before your mirror, stripped to the skin, what do you see? - 
vv A body ymi can be really proud of? ft build thnt others admire and talk 
about? OR -arc you fat and flabby? Or skinny and gawky? Are your arms 
nnd Icifr like raila -when tlity should «nd CAN be driving pintOEis uf power? 

If you ‘re honest -enough with yourself to admit that physically you'ne only 
hatf a man --then I want to prove I can make you a SUPERMAN 
In double-quick time! 

Friend h T KNOW what ii means to be on the “no-muscle” aide of the fence. 
I wki there myself at one timel Weighed exactly 97 pounds, ft akinny, stfitm- 
bean body that was so comical others laughed at me. But to me it was no 
joke. I was ashamed to strip for sports or undress for a swim. 



My Discovery 



Then T discovered ^Dynamic T>nsio.fl , \ In record Lime it built my body 
to such ideal proportions that when I freed all comera in open, competition, 
the judges awarded me ttte title "The Worlds Moat Fm-frctly Developed Mnn. H 

“Dynanut Z'e.raa.rqi-‘E , ' h lh the NATURAL- method fut building ynur body 
litLd the physical per IVvCjoti tvety man wants. I've :;cen it work wanders far 
Other men. I'll show you photaijrxLphn. nf them 30 you cuti gee for yourself! 

Only 15 Minutes a Day 

Mu sc lea efpw fast the Hl Dynamic Tension'’ way! You don't slave away 
at monotonous, tiresome, ^squirrel -in-a-cage” motions LhM gd nowhere. 
Instead,, this method is actually fun I You feel youiseLf developing! 

That's why I say— "Give me the chance to prove it and FIL OPEN YOUR 
EYES I" No two ways about it. Tell me where you want the muscles and 
I'll make it my job to put them there. 

Fight in that body of yours is all the makings of an Adas Champion. I'll 
show you exactly how to get a handsome, husky pair of should^? — n deep, 
Iic iiluei chest — EirtEL a ellI leg ieiUsl'Ics hard -US rnokn yet Limber ray a whip — 
rippled guards of solid mUsCl-e arrass your ntoTrmrh. (the surest pmtection- 
ugaifij-t rupture) — every inch of you all mnn, h-^ -mnn, SUPER MAN I 



U. & + Nayy Tests Show 
Better Build Can Lead la 
Better Job, More Money! 

TIid S’. Y. Herald Trrhunn 
rpniiTts HFtnrU&blna result* 

; i -i 1 1 1 1 - l 1 • I i jiiiMigh I >:xi k vr 1 1 ti 
U. H. Navy recruJLr. A far- 
mer ivwIiI'k IrtrtTjHVfrlgM liOJC- 
Lde e-ham plan. iuuy LLeut. rnifi- 
muruier Ln i-rsuTKC oF Nary'-i 
aTLjsErnl deueleBirnwit. *rato& 
ilTect only K- ivirkft' physical 
CfidninK, ImmJSIj ilrcmcLh of 

tL'L'l illls IziCTL'.l E4‘d IIZIl - 1 1 llTlI. 

-uIpLIu Their rn : bn^x In IhtAllJ- 
flenm ttili rlvc lift I 

Unrl* ^irn prn«s iluit hrt- 
tL'T physical wn-illElort l.'rii Ld 
ItiKhur rnanilE BlillliF. 1C Hf. Irf[ 
Irtt piiL you Into ti :i| l|i.< -4 ii H n 
fclbipe— anil fllvr* yiHUfFSlt lif- 
ter bruin p-mer, h belter Job, 
tetter ph y ! 



Send for FREE BOOK 

1 flcn't ask !L p-reny In- fall you the story nf 
"DypAmip Tnm-Liin" uil-L rli^n you eltLuiiL [■Iwi-c 
Ernphs flf 111# amiilTij; r*Flllte Si lin& fftien Mli«T 
m«n . remit and till. And I don't mam 1 ulty Lc 
si mul lin ' I, il,u jiul j.s miiL-bi for YtlT'! 

Sn nu.il tills- niupun rl leI: L lunL fur Tull hIc-Ib L b. 
T l] prn I reu nt ewr— FTIE.E— my |LLiitlr4lfd 
iwok, "Ih'eritmilbtf lEiiiLtb nrnl Hirtite Lb. '' 

I'.u'ki-il wllh plbutna i L will Si-IL 
j-'i'ij Jicw ig aitrt 
lln 



Gut It 



CHARLES ATLAS, Dept. I W 
II S East 23 rd St.. New York, N. Y. 

1 wan! Llif proof IliaC ymir ty -iir cf “'D^n-amje 
Tens-iun" will hi'lpi mikiz „ S’nv. - 11 hti i if mv— g I l r> 
■ran h JiMhJiy. hkdky IuhSv and IHl p inij:-i-iiljr ibM-#Ei^- 
lavnt. Hrsnl Jiir- ymv flue Iwuk "EULTlusUnif 1 1 i-ii I Lh 
DEmJ ^trc-nstli,"' 



Nunie . 



L'lt-j.tu' prLnt -nrLte pliiltjlrl 



AdiJre*rt 
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More Jobs for MACHINISTS 

and bigger pay for men who know their work 

Thin hutiLe-Btiidy c«Lirtie fifivc? jwu the pHLctienl facta oo 
modern machines. oF*tn-date methods, you need advance 
in machine shop worfc- Take adi'iinUure of the other wan e 
CKprr ience as found irt btiolu, to lolve jour prob tenia, 
inch'Kfle Jfltir efficiency P with 



The AMERICAN 
MACHINISTS' LIBRARY 

S vatumti— mi pjgi#— 1S1& lllUttratl*Ri 
I A ttmbJPiid hunw -i ludr t*un* und raf urine* library) 

TBJh IJhrjtry «f mtLchliiB b!h>p practice was written fnf prarMeal men. 
It iflwcN. you me DP*t uleiImmJs for every i^bilis uf biuclurtB yn^-p work. 
Il fully es.pSuL[iH ImbC", jJrl I Im. ileiiI nlhtt takaclune Inula ildcL lltfitf 
opera Hop autnamUlr mrmv misefilnea, Hp^-rda mbil feed*, pear de^ls u 
and production, }lzi£ iiii'l imure*. puJnfli and Pie w«rlt r bteiul surfac- 
iny. fttc„ flic, f'luLnky writlelt — mmplefaly JILueiraieO— Ebe iwiMt fcacid 
ol liidi* 10 lJlw machlnB "fain muji who wonbi advance iiiruHlL 



Ho m»n#r 



■ me lal prNi — <«¥ p«Ttrt*nb. 



f 

i 



EXAMINATION COUPON 



Now is the Time 

for you to get into 

DRAFTING 

iaarn A £ Home Front An Fnfiinet? r 

With isn3uniT7 vrfijiinis Efivrrijilbly — the flrlil 
ft.r MAMSMUX i* hLjajt-r thui etc*] tlct 
into n iH'itLT jub Ti’Ltls ljji.lo pay and faE- 
rn.ttrlnj:, [ik-iMJst work 1 vEli train jmf 
At ynnr linme kki yotTT apare iStDC until jciu 
mt TmliSiiLtf a better paying: pwHlfliJ aa 

] irrift-man. My practical innoEei^ in draft- 
ing nfai Included- a ^orkiiMI E*mana: Ln I ltd Oi- 
l-rial r^wtfkiina T-nluiihlfl nn new Iftodm-CtP. 

Ibiijm^Jikir, rostylbig am! kuodtfmlMiis — all 
CVlSClh'Sy imjiiirlaat Hid 3^flt*hlfl in 
LlTart-mep. "Wriief for full Mlaitntfld dc- 
inlh and hank let. -Give your is*. 

Eaglngfrf P&tM, Ply, 0^7. LHwrlimlllfc IlL 

ELECTRICAL TECHNICIANS 

VfffifJVrLir NEEDED! 




AH wnrkitiF Uwltt, 

in-rlmlhkc iLawJiitf 

table, m :iL to uni- n| 

since furnished fECfl 

Tlith KlLU cC. 



□vy— Mc-cLrlrnl ter lui-lrl Dili wkn >rt- 

1 P'llllLljItlllllulV I 



In industry— In An^y ucid Nov 
W-P JOli* H.IHL TB-lfaE". 1 H'-arn | 
ujiJ fiPJiL'iiNT— c-fiUni;, ilmnimz-. miM-hln® «sieip, uinuii, H-imimi. 
Ctiuni' taiUjilc-Eis hi one Hhc^l yw. Perm llcry : d I Mime lull I l 
j-praimiH . fiir i - : i = a 1 1 xiul Vm'utlririu I 4'luirt. lit T«T 

Avh, WAfthrniDkon, p, c. 



BLISS 



ELECTRICAL SCHOOL 



MCGRAW-HILL ttOOK CO„ »Q W- 42nd St.. Now Tork 

Band me fD# ten &ny* r ni*ffHrt*tlors ilio Arj^rH-nn liNL-hliPiSiO’ 
IJitiriiry, If wm.l*fbrimy J will iriwl 1 1,50 So 3 0 dPy" "^d 

■U.O □ moidhly ut.ill the price ot a IV. 50 l^kd- » ^ «nEM. 

I WS31 rccum Hi* IiimAh I >>Li : I ! i i u I -: I . fTO liipAJr* prompt ■riifl'm.Prt? 

write oliinly end fill S* bfl liiieiO 

KiiiiEj M +i . f 

Fama Adders#, . - ■ ■ *■ 1 

City end SIpE^ T ^ . . , , , r r ■» r r - , ■■ « ■■ * - - 




EvMT’^riiTr^RboiJililOwfiTblii'NeHr, rBoEuIBDofceontaliitng dear, 
eoBcdke, practk-al Infra-mncfan. polBteTBajsdlactttrelaLlatf to iriodern 
practice in all Hrancbre. to- read and underntaiid— over 400 
Ufiffea FuJJy HloEtrated--Cl4iiLble cover™* pocket filse— a Ready Hal- 
erenca tkat Auawcra Vour Qucftlana accurately *-^Inaey Back II 
Tint O.R, Tv get Ltdii iusftlatiiaee Jur ynumdJ, order copy today. 



TH1TD.AU DEL Publlshsr^ 49 w.33rd SUNewYork 

IlniK mil AtJUEI A tVE-LI Ji'KI-LH KilllDB 4 Prficw II I . if uI£Hut«Pr r I Will Jcta.t 
f 1 40 Lla uf# mrii- rmj a uUcrwtkD 3 Wilt tTLnn thu hnlL, 



Nunt 



Addn« 

Ck-CmiLniimi 



Xkup1«y*4 1'T 



V. 53, 




LaSdtle Extension University h DtpL- ?BA-W, Chito£o 
A ConresponefuncE InsCrlCltian 



ENGINEERING 


DEGREE IN 
27 MONTHS 


1 Indian ii 
I TECHNICAL 

1 COLLEGE 


ODUHM Ih AelflriunfajsL l-liwulcul, ClfEI. 1 

cA. Mcchanl-raJ. and iPnlto KhfinMrlba. Ure- V 
year rour ^ Ln mi-l DraftMf. ijqjnimk by 1 

1 A..I. iTrji rinacpej uJIhuilt iddud hhL, Low 1 
fail ion. Lni£c faiJuilrlaL EanUT- UHiKH-nnilly la M 
varvi pail 3JiLnp cxii^znusi. Unttp ^Mpleknlit-r S, ■ 
1 Vcf niljel . Mnicb. Juno, llatabig. V ; 

5 72 E. WifhlitUn Blvd.p fl. Wayr«. |r*d. | 



AIRCRAFT Desi9f>fn0 £ Engmeenng 



it 0 MX 3| PHY 
A FfELT ATE D T 
KT AH SCR3EH- 
nr aeudhaittics 



You don iirtrrn lo design CElrpIranea. Pi flycni 
H-ubic Study CwifBe- Ln AaionoulkMil Jr’ngi-. 
nee ting wj]J pxeporo you quicker JOT a 
Job Wilb good pay ond Q Jutur&. Euay la 
U lid-0 fii'und. bla pcovjaiu] trolnlng IL^fle- 
pczjy, Write fa day Jar frots iM-orolUie^ 

RYAN AfH ON AU Tl CAL INSTITUTE 

427 Lindbergh Fte|d"&on Piogo.CalLloiJkLa 




r.e-,1 LmI.p TYiILi 111- w Trf n^r Fr-«r Ik. -eh “Jpiw Eji 
pii- --in * i. i'.-s-il I’nrimiiiM.’ Il n<n. 1 jiu hj-vLs ■ piidi --I 
lrl!> imk ■ ■ r | k ■.- 1 ■ InrnTiJ 4 n ► i i L c u ipurr knriirM 

■ ■ ■ -il* r i ii i r lie i 'll iTull i ^-li- i E i .nut □ |-+ r. jt. iLiE 

■ uILuMc Jul ■LaJliL vcrliLjL- Wrll,p Mlajr . 

THE TAWBLYH SCiluuL Of PfnrMANCHif- 
KML fr'-duc eulPilmg, Mimih CiEv, M*, 




Learn Profitable Profession 
in QO days at Home 



Mpii i.j Wiinm la l'- ■■ f . - :i.x 
i-.i>i|b. j. 'iliM.ifr run mm Li^b Hi t-4'* 1’- 

■ t I,-. - in. ■■ i '- l-i ii T - irpm i l"-l> "*ii 

isf trnm Pit-tiu-F. hinr-l.il- 

- j 4iW« wi*0 

Armr 

h lilBl- 

■ kit WJ-.IH ler ATiilTimT 1 "tjtIf mni 

br»ktn — IMl « S'il EE. 



I k" ■ "III-— 1" "f! — “ — ' — “ ■ " - P 

h . J iva^-iLW Td.'ucni# <qmc h" 
ii mIim. i.hriMii uur Lrxlniuc T'M 1 
hi>il >ifl it l.umlrnli In ii.nl III I 



THE MUfCE OF SWEDISH MASSAGE 

30 E. AdiArni- 1 1- 1 &Hf- B&4-, ChiCJflO 
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POPULAR MECHANICS 






A MAGIC CARPET- 
MADE OF PAPER! 



Ye$* thousands of ambitious men transformed I, C, S, coupons into "magic 
carpets*" on which (hey rode to success and prosperity. The coupons they 
mailed brought them information, and when they learned how little it 
costs to enroll for I. C S. training* and how dearly and understandably 
I. C* S. presents the most involved subjects, they jumped at the chance to 
get a solid foundation for success— modern trains tig! 

Today;, when your country needs trained men to masi the vital 
industrial front, 1. C. S, offers you a way to acquire sound, practical train- 
ing in a few months' time* Act now! Mail this coupon for information. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HELPING 



IAIN AMERICANS 



CTOFt V 



BOX SCRAMtON, PENN A. 

Without cast or please send me a copy of your booklet* 41 Who Wins 

and ^liy,” and full particulars about the course hr fan which 1 ha vt marked X: 

TECHNICAL ANfi IN frUSTfil AL C&UHSE3 

C ConlfUT-liiiB: iniL H-nshlin* 
n truickiu MNUiuJftDEurL[L| 

C DiiHpL r!:iH jrin* 

G EWtrical I lull ml* 

□ IjlK-.lEJi-ai Kunnwilli 

□ Cl«-Ptrin l.j^kL^ni; 

□ Fu>JCI>lp if IHh-Ii n 1 I ■ ■ A L 1 1 1 (f 

-■ ■ ™ ef ST 




□ Air I^nlin 

FI Air CuadjiiuEiLii* 

LJ ALPj^b.Uii 

n Arrlut#c|i[r*l [lr*rri.r,* 

U Ari'zld LL'.iiLrt 

□ AuiC Kojiiift Tie ran- up- 
l_| Amu TWiIlbis-jh.ii 

D AttiUod G Aii-pi-inw ATwfca.r*w! 

□ Ui«lTirJEH.lstii 

LI Ellidffl iHHirinf 
Cl -C:lL-iEidHLr^ 

|j Civ LI Ij'iifiirwrinE 

□ 1 MjTiLuk! 

lP Gtsinirfl&fl S-'rumw+nrn 



1 Marine Crikiin 
] TLtor^i^EipriiL. 1 'rilUnif 



□ ! I he. l TrHfc.tnf*jLi -mi MeikL* 

U ilitkwn-y l’*Tgai 

□ ! 1 1 . imu I'laNr.ilin 



□ Mecbuaichl noHJCddfifi* 

G AtSfiifl t':iTP:i!»rj 

□ N* fe vlbEabCLi. n 

G 2‘a EI te ili: ink i^ig- n Plu mbii d, 
G ! l 'rmtf'l it-Al Tnl *»Eili,irTi y 

□ J p i|lil jr l i'i'ii|-Ln .l '.n*i iiFf-r-ir.j; 

□ I’tlip dlL-l ]’D|ii f MiklC^f 
G Hjuljn, tierwral 

□ ftliliu Q|^ra.LLn« 

□ !i*i!n> Irkinirii^ 

n ]<i. PL, ,St^[LUJJ f im iiLiii 



71 Haailuy FEiKihirrillf 

□ fcUi^.L JJhCjU Wr.rL 

□ JiJjTy I IJhillJia 

L j .‘■■lli-L'Ii L"-i:i|i; P Stop ] a cw!tin" 

□ t.lfr. me □ EJt«ik KnciiLM 

□ ,^.1 MM.NL KiH,rii 

□ riLiucinriJ TNrnfcNrkf 

□ SLCTJt L'irnL l , 'lliir.l'^r jTjiJ 

□ -SlH-r*yin« EUL-I M rapprail? 

G Tcl^trjiiih J/iLfi n^rin* 



O A-dM7bUD.il Ilf O ArivwrLimn* 
O Hwk Is-iwiLiniH 

□ OitsiDBH Can«i[jimilHir« 

G Uuinmi 'Lki.ih mi nw iii 

□ Cuiouiuua: □ Ci vil Service 



a Adv*n-r-r-l 

Foodi Hid 



n iQ'Euni-ripili M-QtaJLurgv 
G UwftmDiiv# Engin^r 

□ M^nliLrilnt 

□ Mazia^giucu L ill iaTinrinni G J'— II, Sk-h^iimi n nr| p □ WocJfil MbIILIilI-uj'LI^ 

BUSINESS Causes 

l~l ( 7 eiI 1 p*h I 'rT>|:-%E BlOry C Flftri. Vpht L V.I-hih 

C Cosurtitrf iit'. □ F.ijcmijii'iip □ Etnuuh 

_J C "■ IIILIIIP .-L'i J.I [I lllB'.TB I Ll 3 |£ G (illlJlL K-n*lub 

C Co it Awinnfvnif □ ItLih Seiic^l 

Q C- T- Araouaclihf Q .M«hiiiei-ih: Mod »L Wwfc 

HOME ECONOMICS COURSES 

»Lii{ □ T ! n : 1 1 *■ ] jn-*jim,i.L jii* G ILi^ieii atiiE r_"»l'i‘-r mi* 

□ I'r^irav.-ij *J l^E-EHUJBLLadi* 1UL liEHyiMUK \ I -.iLt^huin ni, CkUnni 



B Tpl^iiir.n WiitL 

■J'r-s Lil r I'Mivnini 

□ ~i'r- il n ib.i.li-iif 



□ TUilwiy Ft***L Clnk 

B !-i^.]rPiiEia.iuilji li 

BfKHiNkriKi : ] UfMnnh 

G .^':n, H-rfcril i :nl Hj*D I .n LIxti ii* 

□ TnlEc MujfctfamKil- 



... A pd- S^_ -irfirr-L'-JJ 



, , . Pr If pSfit li&fl lrl , 



m,j ffliJlwPi ffl Sc^nnlf furaoJi^pi. Lm\lrd a Murttml. CfftKufa 

JfM'rJiA j-r^LJi'iiri |?nd r^up^ii i-u jf. t?, 3.. ?i A'ln^nirarr tjomti'Kr FF, C, J! h hJipfiinJ 
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Do you want 



..logo to College? 

. - or to enter a Profession? 

(SmfS us ^cjflirrrrf.n p. A rck fifcfajre P .VtiFriratf. DwiHtfre. 
TetiCAin-[(. mSottui fcP'cKrA, OjEitflptflJbu. flrniijy 
Q0antl rjjr. EitviKlimtor.'.IJtilTuputiit, La ic, .i/iJtci.'i-r, fic. j 

. . or get an Office Position? 

To tfffc jr-ma pra^Tl rally MUST JUHbEl High Sthwl 

FlftrlT. Yurt Can COtughJciCd 1 uuC MlmpIJitiKl JJJgli -STbPOS C-DUFBB 
In SWltK Lime ** hntEic, flS FAST u# you t Unit ami nljLhtlra 
Dfit'cnlt. JEQuLvaletit ui nzfldvni vhi?ol warX — prepares you foe 
col;lc«^ M^MdJjftiJiro*,, budpre^ iBdiaatTy, 

BtaiLfluril Unto hiralihed. Dkp]am*. Credit tQF 11.3. BUlaJecl* 
aJrc&Uy MHHplet*d. SlBicLc- mihlPic-Li IE tlmLn'd, \ j>w tuition.. tfbt&y 
%rrmn AmrH rail School, CGIcaflu, kSE. IfiBT — pnriorwd fry odur*- 



High School Course 

at Home | 



UttilX-MM- 2 , - ears 



Anaricii Stbwl, OtjiT. HB+5, Dteael Are. il Sllh Si., Chisago, 111. 

«. : dug l^inon : ^entl uu- miCK In Torsi mi Sub rDYerliLR special Lraio- 
laiyi Lti clicrkwl below. Ku ufrU^ATluiL on my parr. 

Dilltfh. School CauriE ODkcact Engineer In ft 

□Accou^lni ' 

□Architecture noJ HulIdJnft 
nAU($moilVt toUln^Einfi 
IJiluilncb-i MBaa^emcat 
CAvlidfrn 

□Electrical Rn ftlnre-rJEift 
nv.itri,'. inkE Orta KtrrlltfdliuD 
□Air t-knn-JJtLonlLLjl 



DD^feftlnO and IkiJlD 
dlihsial Arti 
GPrlTitE Secretary 

ti&tiinOT-rlan 
I ikadlu and Televliloa 

□ SnJ^fnanahip 

□ EJualncn LAW 
Dhetill Mercfaaiill|le| 



| A' orrae . .. 



3/torf- £ht Maf/ietnaf/cs 

COMBlNtO WITH 

Practical Mechanics Simp/ifiet/ 



NEW Z-ia-r] rcadjnR cn^i-w' Nuu-- V'.hj fan I nm I he 
- i i y«i4*u nf afalmita twd dwitv 
nr-n. up-ir-iars, arcnjmt anl ?, "masErr mind- on ■ l> 
i1aj;e J.tarn ea&y * , u]f 10 ru-l ip 1 ; - 4 Figurn bp i I » 
loTf i »i!?ir : ui ui.nj a1d-hih:ra«-d mulii p I _>r j c ■ ■ • j ■ , .i-!- 
hjnt H-nium-n, Jif urn Lhji li.p'hjnin.r Oinrl ru| i i IU 

Lkj^i IwntpMer. slidr rule. nuacmtier,. luEiriihmi, tiMd 

TTHituri. P'JEI>t-S. <Lc . ML Larfr SiOiHritM rofrilTr Qjffl 

r**e " J o »•■ arvwi-nL opIj (I pnip^Kl. ^ndac'ion w refund. 

I Anw Liwwdp ■iih some -kv n^nial ppwtn. 

| GCffiplat# dtLrtMl l . l frill coupon TODAYS 

I MCE^aHCO I1 HWSh^r™ n &^Or:p<. fi30D.Ch^iga J [ 

| Jlcise ufd ftee drioilt iWjI "ShnrL-Cai MiLnepuiliCf ^nd ' 
j ]*rKLxkJ MkIucijci ijnpIJirf ~ JNa ot-ngaiiwcL 
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PARKS AIR COLLEGE 

PARKS aTDPOrT EAST ST LOUIS. HL 



Oners YOU COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Aprp:r|H#d by Ifrfl Uljn«lH [?ui*rlr.trn.Jeni flf rgb|Jc Trulfiicllori, ^In- 
■T-hKkd 1T| «.!if AtTTMlUltl iJISl'iT liuliliil jrnfl U^H. EflincJ liy the Tl, 3, 
LUliru aT tiiiiLcat lnn r i- winrol Wf^wrliJ AOeilcy." V. 3. JLipreved ill Cohi : 
Bl^lcISL Ground and FJyini t^rlwiaL qnd AlvLiUniri ftrlhgnl, AnredlUd 
I.F imieI «Mi[K-|-iLtla(l WlLTi The 1'nitcd Sulci Ami* Air t.?wpi in rFT|nc 
-I i P'1: r -and irK>E-lMnkl] EruLhSug. Optn in 111 £11 >i|.r HJ j ariduaLra 
FOUR twtttt lead lu D.S. d<ar»i In ProTthl^nil pk|atN« P Avlltlt* 
Op«r#E|«nL. AlRlnlefunrt Eu p i n tonna. A«rBniUtic!ll bnuiinarlni. 
TWKS'TY-TWO Tn A I NINO PLlN'iqj itq iiiid in jiLoTerikoaiBl: flight 
LraSnlng which prnurT'P KrudUaLcH 1 ur aliiint fi|nh[ o&BMIibhl. 
FiCl’LTY cf til ipct-lfl^t] Jn TDTl-EHU UeliJi Df uvLaticfi, 

1 '■i! 1 ' 1 jt/yiluiEcfr. i!i; roll mi itjl Limited to y. tdL^l ul juO rammeieJal 
DTiunnn itudfEiti, CiDnflEy c ■■ n: 1 1 m fill of nea. 

I '-!I -j.lt* alrpc-Tl, 25 bulLilknil ihf^Dre :l Id jcfciDol Ddrp0fE>l dSClTllhfly. 
IkiTlujIuckca ind dJlLkni liaLI aE Lhp CoMdgEi. 

aUBDLdP terra July e. Suud jKMLrcnJ r»T arw OL-put* caLalug 

15th YEAR r — - 



PARKS AIR 



: T Ent St. Loul-s^ AH. 



Von Cm 
LeirnTp 
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Trained Artiiti Arc Casiljl* cE Ea-rn-ng %HO, 45 0, ifTs 
WiFThLy, M.i.i'.j 1 «f c*iit mnduAio* art ™>w cnJayLnjc iuc- 

■ ■>■■■!■ I ■Jj Ar| ■‘.Ti'i th. Tly tilir jifpi-q Nu| nn'1'lir.l, frimflUl HlttCf- 
11NM, wi> rf-rh vnij, COMMERCIAL ART. CAHTOUN- 
SN-0 Am & p l lusTkaI inc in iLsr, L-:innii^i v fimm-o ^ui'Sy 
l‘'.iLsi^i>. Iwe? iirl dn Rtiit IhcIlkLihI ■wIIJi LraLnlbiR. Widt* 
fd.ir ilv^aLEa lu FRE E IslIl'iH— A rt. fUir PlCa- urt amp T J rnr\(," 
mjiULi^i HHiLin-HP- aii 4 t.ipMirtijn ill ca kin Art. No util ita-Ekm?. SlaEu 

Washington school of art 

£Eudi-» a SET* LIiE>Xlth Slrc^L, N. W. M-J«n i ld>rt . p, C- 





hni4, ■4rtlU4h4n thrT'HLiltriUii — iwt willt liniEnn bmtti — liui 

k'L ** B nUi KlKiilJBExdji rn rrc'-b *:.i “ i uriil TmLpm>KI and ibkoluliir 

■ VffRlIn ^uriiplala HWIhUOIi irUte li-nniL.. RliU f«r Vf.if-H LP&i-l , 
FREE, L lu sa HUH tin dp ]T y« P i ¥ &|d UoAm -L.acd hj- farpit 

PERFECT VOICE INSTITUTE. 'Jiud.r, P-13J, m L Likl SI, Chiuis. EL 




TRIAL LESSON IN 

• DRAFTING 



M Ltr i# naa^k Joha eiu-w in lirafLinu. AT 

EJGMb- ~i ii-.Hi I inifi iiir at mcr l.Til gaifrb ScJiupJ >. 
Mill i M i -.[ i-jimI fur FHte. TRIAL LESSON iuh] 
■if hnw uiLft-v to It'um -,iti 4 gt‘ si ffvind j-tU. 

CM I E-Ato TECHNICAL CCLLECE 
h sdj Tgcn ftirm.. a poo *■ Mich. cnjn^p*, %*L 

RADIO REPAIR HINTS 

"trlTailueMnn tn lEaillo" -riplalai el mi It 1 racing and ra>l|y 
Lmu bk- rlimir I n y .G Lv-s iuhiiV »*n- kt hints. T^ll r- huW ED flud Fad 1^ 

N n I Li anil mabe repairs QULPblF- -Vk bWft. iTlff MLlJ 1 

SUPREME PUBLICATIONS, ITET W.ltih ft, L CWeiw, ML 

ftlfS U.S. Defense BONDS ★STAMPS 
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★ GET ON u UNCLE SAN'S” PAYROLL ★ 



VM 



Victory Program Means Many Appointments 

$1260 TO $2100 FIRST YEAR 



R^ltwoy Pn?tJi! Clerke — Mail Carriers 



■ j » ■ I. r» - f n IT F FI AH KLIN IN6T., Pepl, |_-I74, RnehasSer, if. Y. 

.tiruLr ^ O01 L*^ flrncknsL'n: by mp. withiDut chaise. 33 pisn frnot with Hit Df U. y. 

I iuiks LI I VYdillllliflOlix D. C.“EtC^ OeremiaeDt bk|£ |ia.kd jiuiibnnn. A..ItLm: nw b1hi> r*iunlkni[ Balarle?. IiCutp, *0 rfc. 

“ Al L'h.dT Ijiiij j- I Tull ..... I....U lj. .....!IF. F.._ .. . . .. . Ip I ... 

Maul Coupon immediately— 



32 Pi&e Cm! Seiwict leak — FKEE ^iddma-.J' 



..f- vjl d.1. Niu l , etc, Tb l] hi L" l.uMr ‘-u iiualifT fur u. pdtlELiiD. 
Ndmu..,..™.., 
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POPULAR MECHANICS 











Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 

"Why E thought of that ycnns ago l" How many persons have raid 
lhu,L. when they found IjLtdT ih at some-body etae had ehnunht *>f the 
name thin hud li patented, sold it, and were uipfiLing from LEV 
Too many. t a ray. These unfortunate* did nut know what t u do 

about their jnv^tlhiis, in order to protect and profit from them, 

Soai-e (hoiiaht cUimnMw workLns models were necessary to HfcuuLe 
a patont^othen felt the Jr Idea wasn't "'worth much." They f^il-ed 
to waJite 4 hut a gnnd practical invention, plus Frump! nciUm in 
securing a Fatent, and locating a buyer or a. good marketj have 
proved the secrets of success fur thousands ul inventors. 

Patent Guide Shows What To Do 

Our “'Patent Guide for the Inventor" answers many important 
questions concern inn P* tenta thill i riven lor* rnnatuntLy nsk. Il teLLa 
whikt fnrUi, deLuila, drawing*, ukeLuhn!*. etc. ii.ru iieCudSary tu lu'L'Iv 
fOr » Fatent ; hnw Lu urote^t your invention through dated and wit- 
nessed diacLiuiuh" ; |mw tn iJca this AT ONCE- to snJi'H uard your 
rights ; how- JhLii-nt Ollke Itcconisi ran he checked ti> determine 
whether the invention is probably patentable before filing fees need 
be paid j diacuBBea roata involved and a practical way these can be 
paid ay I he application progresses. It tel 3 b how Borne inventors se- 
cured financial hacking: how many simple inventions have proved 
hirfrt MHimerdal aLiOcfeimrfs : h»w Intents covering improvements 
mImo can be profitably utilised and marketed ; tull? counties* other 
facia of inteicu-t 

Why You Need Expert Assistance 

The Patent Ijvw* were enacted for your benefit. — 1« give you protec- 
tion for the frnturra af your in vein tin n which are Paten table. But 
these ruLutua Hiuat be legally und conCttoly kcI Forth in the form of 
4 'claim*- 1 ' Thin [diiLH-L? of th*± urcKjediirc- in so coniple* that Lhe Patent 
Office advise* the Inventor ta engage a eompetimt F rgiiitercd Patent 
Attorney. We maintain a large staff — carefully trained regia-tered 
patent attn-tnc-vA expert draftsmen — experienced i^ftrehrm ■ to 
serve you, We have been Reeving inventors for more than m l\\ years. 



Take First Step Now 

With the Patent Guide you will receive also Free a "Record of 
Invention" fm-rn whicih will enable at uncc to «LnbliBh 

the date nf your invenCion. before you file your Patent appli- 
oatinn. This step coats yuu nothing yet mny he vital tu your 
«ucci*ft. Remember in Patent MatCera. ACTION is IMPOR- 
TANT. Delay can be costly. Mail 
the coupon In an envelope. or 
jjjLu It it on u ]ie n ny pus tea i d NO W r 



: REE 
COPY 



CLARENCE A.OBRIEN 

nnd HARVEY B.JMOBSOK 



(jet Qhu 

FREE BOOK 



GLAAENGE A. OBRIEN 

|nd 

HARVEY 6. JACOBSON 

■‘■‘Wc-rlhy of Your Trusf' 

rt'-g ■ r Lltl-u" T'j.Ii-iiL fl %. 

il G Adams Building 
Washington, D C. 



IMMEDIATELY MAIL COUPON TODAY! 



CLARENCE A.. O'BRIEN AND HARYEY B. JACOBSON 
Aeptitrsd Palinl Alhram farlare III Unllri SlahfS PlTrnl Dffiti \ 

21-G Adams UuildiJi^j W fl J-hin-JtO ri-, D. C. I 

PleJiRR Henri ms? yuur 4«-Page "Fntent Guide for the J 
Inventor" and your Bpeeiatly prepared 11 Record of ! 
Intention" Funu I-'KEE. Thia If^UejiC duel nnil nbli- | 
gate me, : 



Nb 



Addn,wj< 



State .. 



*■ ------ ( l^leaae wril^ t*r print pLuinly,) - — — ^ • J 



JULY, 1942 
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Ironing Board With Sleeve Insert 



Sleeves, children's garments and other 
small pieces are easily pressed on a Vltssi- 
iile ironing board that has a narrow 
at one end. Ironing sheets is speeded on 
the larger surface measuring 15 by -31 
inches. Trousers may be laid out lull 
length on the board. 

Scales Check Weight of Canary 

In line with the 
physical fitness 
campaign, there’s 
even a scales to 
keep watch on the 
weight of your 
canary. Attached 
to the swing in the 
bird cage, the in- 
dicator is set to 
show 1 the bird's 
weight at the start* 



WHERE-TO-B-UY-IT INDEX Of POPULAR INVENTIONS 

tle»w« insert 

QQrp., Cortland, N. Y. 

S colei check canary's wtitjht 

Thr Fast, SLtiLf ue'liJ Ada m*. Cltocas-e 



The 



Frti»d-on jar e^pi removed 

Mdmund. U. While, f> Ashton 3t.. Wortest**. filw 



and any gain or loss thereafter is easily 
observed as the canary hops on its swing. 
Changes in weight may indicate illness or 
overfeeding, and rapid fluctuations warn 
that 3 visit to the doctor may be in order. 

-*r 

Pressed- On Jar Caps Removed 
Without Bending Them 

Covers applied to jars and jelly glasses 
by pressure, usually entailing considerable 
struggle with a knife or other kitchen cut- 
lery in opening them, can be removed eas- 
ily with a lever top- lifter that does not 
bend the caps out ol shape. With a hook at 
one end to engage the lip of the lid, it op- 
erates on a movable fulcrum which may be 
placed near the edge for thin caps h and 
the center of the heavy ones. 



1 
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POPULAR MECHANICS 




How Can You Best Sene Your Country Now? 
How Can You Best Serve Your Country 
When the War Is Over? 




IF you ester Lhe Army as a trained electrical man, y^u arc dis-iblr 
(ra fj[ip3y for higher rat inn and biigcr nay. In both the A r my unci 
llic Navy, rated Electrical Workers hold usi&hty Important joha — 
Just sb h killed iilertrical Worker* hold vital j^ba in civilian Lift. 
AND THIS IS IMPORTANT: Hundreds of new Invention* 
arc bcinK made c he?.c days, ready ta h* brought vat after the -war. 
Electric l ry In In d ha try i« {pm^ina by lenp^ and bounds. 
Both of tbrtfc raets mean there will he a TREMENDOUS NEED 
for trained ElettHcoJ Men after tlie war. By getting ynuy 
Elect rieal Trainins NOW, yaa vill be rwrly f«r « HlO I'AV, RIG 
FUTURE JOB after year service in the Army is over, When 
Ptaotc omei, duh'i have In compete with thousands of untrained 
men. THE BEST JOBS WILL CO TO TRAINED ME-STI 



ELECTRICITY IS THE POWER 
BEHIND OUR PROGRAM 

If you are a framed electrical man> 
you are needed now ~ and you T H be 
needed when the War is over* 

Van can PREPARE FOR YOf jR PLACE in this field 
by an amazingly easy tv ay, M LEARN BY DOING'" 
[ N 12 WEEKS. Be ready for your place In this 
important program, 

Read every word of my message on this page 

^bejewied 

Everyone cannot. serve lii our ArnunJ Fore** — sume may tws 
too young — others trio old — others wich dcpendoBts^and oLhe? 
with fcgisn- phyEicaJ defect, If you cannct serve, yen fcliould 
Tiyt be discnisra.uc4 or Feel you cannot do your patriotic duty. 
FROM 16 tu Sfl. EVERYONE WITH PROPER TRAINING 
CAN SERVE IN WAR INDUSTRY . . , turoinK out line weapons 
our country needs to insure CQMPLRTC VICTORY. And fe- 
me niber — Eti^irkity in war lime is essentially no U [[Rmit thin 
Eirrfricity an |n;we time, The to-m* HMMjliinrry that kcc[H cn- 
dually running In war tunc will probably ketp industry running 
win: a peace cum ts again. Lmrn turun that machinery. Be an 
iiLLarotitid SKILLED ELECTRIC IAN. Th^i'i the W[ky to lire* 
pure yourself for a steady, gcjoiLpay Job w|»en Peatt coirtei again* 



TRAIN THIS QUICK , EASIER WAY FOR 

ELECTRICITY 

90 DAYS • * > BY ACTUAL SHOP WORK . . . NOT BOOKS 



Coyne Training Is EASY, PRACTICAL! You LEARN BV 
DOING. Ko duil books. No baffling charts, No ifciLEu.fi You Ret 
Individual tra-lnlng. Firrt the ImttlJCLnr TELLS you huw to do a 
job. Then he SHOWS ymi how. Then YOU DO THE JOB 

YOUSftSELF nob lea!, lulLxkcit electrical isiiiicpiiient. VoU wurkon 
one of t be srusiie^ outlays of jnatrb-lneTy uvei 1 uuembled. 

9 r H tffrtan ce *lfQ 44 ^> 

Don't let lock of money flop you. l*ny sifter ftraduadon. You 
etui set Inditing bm — then jray for it in easy rrcontliiy payments 
wftef yod graduate- If yud need pAn-lim# work to help cmE 
wltU living eJilATiactf, I'll help y<HI h^i U_ My EmpJuymcnc 
MaimKtr wilt Uve you LIFETIME EMPLOYMENT HELP 
whesbEver ymu'iG IrwkLtig for □ hetter job. RigJit iiuw we can't 
betpu to supply all Hlc men whu arc u^Ddcd. 

m 

H. C, Lewi?, President 

COYNE Electrical School 

500 S. Paulina St, Dept Bi- 73 t, Chicago, lit 



PREPARE FOR JOBS IN THESE INDUSTRIES 

A I RCR AFT MANU FACTUR I NG STEEL I NDUSTR Y 

AIRCRAFT MAINTENANCE RAILROADS 

fOWER COMPANIES AIRLINES 

MOTOR SHIP BUILDING MOTOR INDUSTRY 

ELECTRIC MANUFACTURING OIL INDUSTRY 

And many otlwtrs. In fact, nearly every 
inrfiEa.try nmtln traJn*:rL E]r^tric,iE Men. 

GET THE FACTS! 

I have p-repored a BIG, FREE HfXTK 
that Eiv« all t hef arts about joba . . . tilnrlti 
P'.fiUpnriiiTntiua, Sh owa pirLKiFaa of ntu- 
at wnrk in my bin atiopa. Send ftrf 
this FREE BOOK today. No obliuatiapk 
Act at once, Ju»t miii the cuupo:h. 



H, C. LEWIS, resident 
COVNJi LLfiCTAICAL SCHOOL, D*p c. B J-72 
S. bsiLillnM St.. ChludO. HI. 

^.ii'S me your F rm Bwi-ll ajnJ tell mi 1 about your pJuelb ta 
hdp 

K AM H .HHIMt H*+P. . + + + + ..l.. ... 4 . - > 

ADDRESS . ......... .. 
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MACHINE SHOP MEN 



Needed 

AWF 7 



U«n lb let up and run ANY 
kind of machine? MAKE MORE 
MONEY NOW by ivOmrnE 
quickly MOW TO DO THINGS 
which usually take ytarl til 
Ifudy acid pricUcv. The de- 
mand for SKILLED rflfln (l AL- 
READY ahead qf the supply, 
then what WILL IT OE a month or two from now? 

llUffhu Pi*/ Don't nUsa rhh ehiukta so ii> ijlH T y Pur pm- 
Bl bScr ray motion, dup'L nil^s Oi!k Hlu OpportiiEilly 
VritLtib Is yn-ur^: ohnoM fur Milt JiiiUlifi. h.ti^hi I IaIk UiiuJttt i:Jm>i Jl Tut 
Of j]0]9^rLo.ut niiM:h.TihlruE Iur-IB lu](l ^1 In ply .mm I rk-url} Over 13000 
inwr-i. reaMy aiKKP llliirtralltuvi rgve-r r.vrry piahkvt fully, Irwlud- 
Sni4 1 1 Vki-I L^i KkriK. I'iLl M'rn Makhaip, J‘- i Mmtry Wh^Ik, MotIlujiLcuI 
Untwltifl. E-'s»rL! Inc, M nrhiJiu rthnp Pructlcc untf MuuEAntrH, imit 
hundred* i*r ott ht Hufo>c*t*, 

8 Big Books (Lfp-lo-date Edition) Sent FREE 

143 yuu inr examlniLUon Wlila ilu:™ wi- mmh! ml fiig Binder nr 
rcnrly HOh w I ill 217 ipMrilu.nl * ‘hup ikkow wish l&OQ llltirt- 

r rJM 3 lMlr:. TlUT +0 A^OW. *H \} 1 »)' MK'fl, h(IW In « 4 !I ILE 1 U 3 l |] run LklniLLHb 

ilt'i v kind nf jrisb unil hit Ln iddltlAn In I In 1 H IxMhkd. DiiehlP 
In yniir own home or place nr hn-HM’iw wswshtT er not rcn *ani 
Ehp Li**; | j Mu 1 iii , rliHili mi> mi utiy Tu-rSfl y\m tvililL- 1u Nulc Sbdlr 
jrprur. MOSEY" MAKING vahifi. iHcik Ir yen wuriT Them, pay on 
Lbfc biuntae liLnd nf puyniRiilH. A Y fir's :■ r i m F . 1 1 1 me (mvlli-i’-r-i with 
our eJKjliseerH now nivcn with taio;c boons wlcUcut or ra cluuse. 

pmrriMn Tnrh.mfql Sw»t)f, '.'■□■.■atinnil fu^l ijliwi-a ^Inu 1*1 U- Hi . 



A mir ricun TitRitiiliI hKin£y, D-ip-t. fillTP. bm»L nt SILth It.. Chicj'^L- 

Ywi FTKiy bcimI me She « inc i-h*«|ik an^f hinder "hup 1 1 ry^-i n f.-ir 

free otJirnln-niJcn. 1 ’\i-ll i^-y Lkie ■l' , l' — '■ ■— " " " ,_ 

ikj them In nhLfki * " 



■- ■■ It- 



i«t>- -iiirili'H yn|y, 1.41 lie-- 1 Ji 

. . i'IIiS 3 1 . DO 111 Evil iUyi. uisiil J-ii.utr 

|irr fUiilLLh m,il|L| ihv L->|-| 4 || iiiftrr nf i.nlv S.N.Mil in kmlr|, |j l n’CurTi ll ii'iii 
■ n I IJ iluy^- J will ii-n-tf ynu in'tJi i iiy . Y^iu _-.l «-i: jjktl 1 - ri. -h-ii.| m.< n 

rertifleelH 1 ei^tillliiii me lip rrmJnilCpnE prii^Lefn with yfitir espen* Fur 
nw >i-rif wrPiouE exira ^hiir^- 



Nouie , * + i * . j l l ■ h 

a rhlrers . . . . * * .. . ^ . . * ■ ■ + + . 

Pleiine uillill 1 ■■ ■■ Iritn -LiMfinr n«i-, iatiMvIium, ■.■mrluyt^a iupiw mji.j 

mLeLtem Jim J Thu| frf jil IvjuE oriir 3 mihiiiv!i- mnn ps -rrrnTiWM^. 



MOTORISTS Wmttd/ 



to make this UNfQt/E 

GAS SAVING TEST 

Will you permit isa to Rend yon at our risk 
the V ae u^frtatw, a rfrvl^ t w tikeh autoownerB 
tyeirj? whiirc arc pT-nisin^T lktHlaJJ it on your 

Clkf. To*L it at our i^ulc. UrMeen 3 t s rlrt h ilialkurh off 

your ®ns Lilli by Mvinp up Ui 3 ^^ an jtenoIsnLr eon- 
iiumplifiTL, cri'Vf-^ nviine power, nukkur PKKUP fiFid 
t lliwr ficiselrrsEion, th* t»L WlU Wit yw nothing r 

Aobunatrc Scipflrcltrdrgd Print* pi* 




, — _ — _ — fse r....._ — _ 

4 r.LlrT*F ■ut'mubJp'B.tirl *Jkr*n tha UiuOir lc '"b tpbLIii " At 
“ " J ‘ pA.nevnlarfenUrloplaf bp required. " 

111 rniLa , wLQi ticElcr ovCvt HtEu: 



FITS Alt CARS 

rnMepw-tMor^i^ i>t+efc „ — — . 

| n^-dloleaMiiicl.huniL. e,B ' f 

i lir^-.-.i . I ■! -iTr-J irE tl |4 la ora rt-b ffliLi. vLUi t 

jfefe AGENTS tSSLMST 

tHITRPPUCI NO- JIere J K a AEiLaridiri opfioeE oniLy M:r or.nsuftL pjl] tq 
uTiEkproBtH, ETerytfaC, trude. trfcrtor owner uprapeet. Send hnjn? bjmI 
r .. h I t,- - i now ffwr blir-monp-r rwqVi p—olTe^ *fiH hnw j^pp rtii u^t jf^Ori 

Tk» Vi«n-nWtk Clfc T TtlT-im W. Si*f^ ^ir-r+. Wmi^lnu. Wk. 



MAKE MONEY FROM 

JB ■■■ ■ Ws<U II 1nialiki.>Hn wjf your OWIL. ilow 

aM il 1 1 M Til V l< Ijo L '••••iuJ I -h.iv. Lanu- j; n.r.i 

wP ■ mm W f ri--ii-. | .|vihr ■ . nr i -rt'pnre E-:-r iro- - 1 

r UU L, ■ Ml I Joip In i |— Miiry i-Ui.e Lnury 

* m W ■ W \| . |j| 5 ini;i_ riUlllllljLl^ fctlDHn |N)LjJ- 

Lrn KHjirii, hImjwh lALe?.t rwirii-tinr ntethiMl^. nwEiey- 
iiiBhkn^ M'-ir-u in pouJiry falniiLg. Him ■y«Lvui erf 
luinin H-iiwI.v rr^iniiiE tjm'-] ny (Imunamlir. KnJvrviHj 
k .' y many eollegPM ;-nil Irii-liriB l L euPrT'Men E»ub- 

li'-lhi-Hl 211 ;."i 1 1 1 t ■-■ Wrlli 1 'I ihIj^;. Ii :t bln Ihli; rKh i: 

]J«)Qh “Itr™ To FUioie IVinUTT Kw ITebS." Shown 
wuy to rui I t-Uiakl itnJ Ucr-.'llilivicy. 

NATIONAL POULTRY INSTITUTE 

CD Dejit. 50 -ll ftdArrtA C4fti*r, N. V. 
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Frik- fPitraonil defense and counter 1 - 
yttamk . , . nu sy&Letn Ib mitre pow- 
erf ill l A 3 m<Ki LLiiliolL-evhbKv etiieienL 
You don't mil kig inuicLid. Lick 

l.iriLtk-ii twieo: yuur .itiL- with jruWT 

bar# handHr (let ready Tints’ fnr anY 
emcrstcTH’j- protect your lnvc *4 
onen. N^w seLf-ntudy courac tcsc-h™ 
you douhlc-uuick. Startlinir ]ow 
price. Satis f action ur refund.. FREE 
DETAILS. Write today pur** . . 

tiiikij |4 siiurl 1 

NH 40 K W n « SleniJN, Utfl □ > 111 , Chipnfi 



EnL^bla-tlied 

1902 



New York 
Electrieal 

boa h lit School 

44 Weat 17lti St„ N. Y, C. 

mMTMi-bm 



Five: fi t r\‘s -ni i^ r L iinw i-ntTiiTi! otchtcni]. 
t'.IRTOUNB It heme Uni mnf HTI.I.I fNraw ^odLiiiu J 

»lfH 4 IH iifd fHf W lUvririflNH- UHjwIPiJh 

H 4 Mi . .J ilJJrrr. f*t f*+d Jlt^llj. 

RAYE BUWH^ SCHOOL, Depl. m. Boe 35 Gj, cLfVELAWP. OKIO 

ICELESS ICE!! 

COLDER! CLEANER! CHEAPER! 

PllFFV CO. • COVINGTON, KV. 



<md Moke up to $12 in a Day! 

I r[ n - 1 1 H^n it I'rni d. fiiM 1 union Inilorert to me^puirc! %miU 
lin’d MUkE FflEE DF opts PENNY fit 1ST. JsiM fHs-l I*ftv fiiy 
euny F'kii ii uhli ■.| 1 ...l Ui>- bmOe to ytxir ri^eiNli- Mn he mi> 

I 41 s i j nil n hLi;. riii-iH Kd e.Niieriei*cp -— hd houie- J o- 
hou ip ca.nvflKi.ny ni{riid.r]r 

Send Por MmplHi-Msr of CUlT 
Wrlie EOtlny fnr VKV.K d»-UnK. ACTUAL SAMFLaM ml 
"mirf-rkn - ■■kir-l E i II -.1 p.po f--ri iJ JM money. 

H. J. C-Blire. FHrVCUM TflOLnATTid fid.. Orpl. Ml#, 
r^- 5 uW> 5 rii-u*hh. Thrum Utrvpl. C h < enga. Illirmii. 

Always write your name and full addreva 
rtivirLy wlien unnwtTin^ iiiK'eMi.scmrnljt. 



LEARN A BIG PAY TRADE 
in 2 to 8 
WEEKS! 



MAIL 

COUPON! 



To meet ttlG GfJWtt flemflnd fnr me.ti t GREER SHOP TRAINING 



We Pay 

Room and Board 



at I'ntfft wages, we have inaugu- 
rated illtflnslve irjilrlnjr cQuraes in 
the trades llalEid ]utC. LeuMi in 
5 to K weeks by nr- run I shop work- 
One 0-f AmfiriOft'n lending achool- 11 , 
Estabirshed 1 7 floors of shofia. 

Many eunployera send their ymme 
STHflfl here for inteuHlve I raining. 
Free ^miUuymont w*rvlcc. 



Dept. 

i-'enrl 



273. 20 2* *, WAlHlh An*. r Chiuu^i 311- 
SlWfi Tlhllilic *KEB" d 4 lH,-rl III il£ llitdf sf Ti C^kflil 



LilOuw: 

□ Au-tQ-Dkeaoi 

H Weldlnp 

H#fPk|IBF|I|«lt 

a nd A 1 1 C-andllJauIng 



EJo-JT-F-Hnidvr 
Utchlfl* SHop 
Twl and Dl« 
Afldtlert 



N Bnie . . . 
A-ditm* l 
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POPULAR MECHANICS 







Learn to use Hie Slide Rule — 
SOLVE PROBLEMS QUICKLY 

Evtry m IK tipple. I'nitlnwr, <1 ■ : l l' L : i- r i ) _. 1 1 , 

■*- I-t-h-lc - ! r-I iifi. und Hludusil ■ih.-uiIh fchi9 
l-mob. Exi'laiLrv- fULIy i !«■ wv hxT aM-iLh' 

HU.l(--«-TWMV lii h^Ivi- L-:ininh|i-^l,p-:l praili- 

Lueilk nuicXlj"— CtPhn>KLi> — 
C Fi urmlrminrid. Irfludc-it | ij- 
i'Nu'/c Lukk-ii. Til Ini mi l LL VII . ranLh 
liouiLd. □ver 2£>U imiii-'^L iJJuj.Lrj.LPii. 

rn'ibER * T’ny p fist m a n. ONLY 

TODrtY ■* pi.nll |llu- S'IW> _ . 

jnidTKi^tnirprTiflarrs. Efrp.HJi Cl Cfj 

m ^ilvuncc we pay rrocLugu-.. W V 

FRED’K S. DRAKE & CO. 

£37 VU. Vjn a<jri':ri 5-E_. Ch i uu ■-,■■=, L ll_ 

iMita't Lull nrr aalJ llT irct'o^ 7 vh L: r r ■ 



Learn GLIDING 



Tlhc ii.riJistLsis' ppiar! llanl has A^'cpL America O^er 
nij-hi. Hold* irena- Pdoim corairtiearcksi poB^lblhijeft 
fur turrrlnp fr-eis-la?. UtTeFft 1 1 ;(? gFn-ru+^i ojipeHn- 
. iiiiji 5 n Elir- wrll-pqiirf (ii?M nF lavJfctlMi, Lcsw^prEtvd 

J > cdujac: pnfti^rpi .1 bv JPiLiOTtidly-kniawn KliiliT nu- 

---,L > Lhnrity tuujfht by null I. Covyn f HJictitm L-Iit II 1 54 of du<- 
.•dftit, tr>HHlrijCHDFl Jim! npcrnlLan. uf jjhJtTS. Wralp 
for haa-klt-l. 

6 OWL US AVI ATI 0 N CO., 1269D Greenfield, Detroit, Mich. 



Dh l-vM *£■ Indu+trl"# »HVr Du titr^nUinlJ 
DpjiarLun.fcicA Ll> pntipr*Ty trj.ii.i-. I WrlU- 
I ii n Ti-c P I* * C I 1 U i ■ .-r , 

Or.-. FH ir>-n.n I A-o'trJ.Pl HJ-nl d-i'ra, 

nii.; AfC VV. M.ii- i Qp-rrAEDI-ii l!t Eli- ■ i" ' -i . 

I.L-.-l.l J?V • ".v-'r. I-.IV. L'J u.im 

5 i ML-:? YiiiLLr kumlnc." '■V Nin. fnr rri# 
U4 . 1 K> l;- ■_• : -4Iil.! nd-Ui| Hi hifc— "Ejn Wn • JT 

A lll ftul p. ..In 1 ■ ry ■ 1 1 mEi/eiI I in i L'yhl-.HO' 

Mil Wm UK EE SC H DDL 0 F EUG I N E E n E n o 
F V 74^ : l- L>rr- !-:«£?■ & E. 5-1 Jit. Milwau^H.Wh. 



Free Book 





BRUSH PLATING OUTFITS 

* lor outoparti, rtflicton. fan ££!'(, bicrclei. 

* Nb I auks necessary. Pro# parliculari. 

CUftMETAL CO. T AVE. M, DECATUR, ILLINOIS 

M'j'liliM'i'M Jl I1U !.mi [LUi'LlI^ 

Sihntf iAi> H*w¥ FBEE flf 

fin# at WachJn-o-f, *nSf A 

WALKEft-TUftMEft C0„ INC* lit endwirSE., n jinMd. » J, 




WHIN YOU BUY FLASHLIGHT BATTERIES DEMAND 

"EVERIADY" fresh dated batteries 

Tht word M ETBrnrfy' F H ttli rtt^nd Ifrii-nurk of Hatldnal Carbcn Cn. r InC, 

WINDOW SIGN LETTERS 

For Ri ore Frotiie asuS Offl« WitKliswq. Anj'HPna r-jin par 
1 ]i i'Ji i i>ci . ] r 'ri-.HJ r~*!Lrj^Ei lt j .--. LJI.iitilL r J I'C r kt K4JDiurjil Ji^rnlA. 

METALLIC LETTER CO., JIG H. Clirh it., thleigu 

FREE LITERATURE FOR TRAILER BUILDERS 

HfW M |1 lo d?LU T|ir<u Dn 'AHiYfrl'l mr.Ht Mlttbl* 




i DKiff. t-uif lics. dTD.w tiars. L-iaod liy 17. S-. 
v'l. rmd tneLLur Mfr-A. Efi^v tu I>ijIIie 

Liam 1 , ^iiainpli I ■■ w? ‘rki-'ij.; hi hi. T'rlutH 



on I y Si. DO. Wfhlc- fnf Fti;f CiSiYiiirnp. 
HAMMER blow t^>csl cqihpnkY Dr-r.t, 




W*vMw. Wia. 





frfnvir .1 n»nl 4 f FLurLL* iJO 
I K Lh-tlmr IJu-*-q |Lv >| i,| Hll d 

V ' t W1HIU4 
GRAfrlTl CO,. A 13 . OiliCA, Flft. 




iF^SfthtTald 
AUSrvrlLfrc in 
1 J.S.A. I. PE ■ 
(rml. CiiAr' 
RJitoed. Fr>^ 

CitaJnJf i 
untpIvH u( 
bLdjic. 




(11 Reoil todby for p^vinary liixatu Elluatrated below nnd 
"Evidence yf Inventiun" form. [Spur rib t nrul aketda 

your Invenlion in the "Evidence of Invention’* form und 
return, it ^-ith which is our usual fee for mak- 

ing n search of Patent Office ltecordB. fJJ) We prcsnire 
our Search Repurt and recomn^endati^irLS and send them 
to you in yowr now leather personal wallet. 





SUPPLY LIMITED— ACT NOW 

A LI m i i ml nil inl.'rE 1 Df Eli «>na Plrli r EpuLbcr 
jiuia-K jhvb fil'w fl'.-jhfclmlL'lr. Sppid 
bc-JcK' far promiiE. apejui^. 



iJf-H victw ■■ildlnt. WpiIMeIw, D. 5 

PL--. ju-,;. iiu-ikH mid “tvidnfv T,f Invmth.m '" 1 ftm, 

1 ••■;■ >i I-.- L-'. : Eli# kDiLh^r PctmaLiiiL Flic you DlTcir. 










Tar liluimiNp dealer# and 
uutnli. 260 of grilling 

tW.rJt-'Ln*. 4 v m r 4000 OppOh- 

iuTtllltiS to Maht 

Itmuabihuld R-: 1 :■ 1 3 , di^pluy cord 
itfims, ■AE-u.riiiK Jippan?], e:u<k- 
2 iit.ilrn. faadn. jew#li-y Jind Lyy» 
jit# n tew nf LIlp tlnniwii|ii3^ vf 
LiTiL'r 1 ! P:i nlhhwn in thfcr. l?^t■i.U^ia' 
hiaak far HHlesIVieiL, nge nCi? srd 
dpnEtrn. Aiklrp^H- n ciwYij m 

U4Ll3rC-D.< lu«tnw II nil ri'iiilL-xL IL 

cc.nh>- Ih'A Fbmt Of Oppfurtun. 
ily t Kd cluirjE# for it. 

5f*r? tu. bti H aliflfljl. La Genler, If Ins. 



4000 
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Q'j iUl*-t|'il’IE 7 :u i MVu-Wt^ fJ^ilniT ty ilud r , 

in- i|*..rr *il‘: -■ IF : 1 1 1 ■- ■ - iM r* iiruciam dr’ju'jFfa Laiprigp | 
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OJijc InstltHti of Tcchnalogy, Bp. 64. Greeny ilJ<, OhlA 
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AGENTS 



UR CHART HJih 1 Print J 7 ,, >riG" J --hriv- how tn fi">l l , i ?i^ih 
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Chart ■■■luini he; ijsClOhh fa hn-u hl'> jv.j uh* mils FLi>1ini 

.J ' l ' !l11 '■ Nn -iiimn*- H'ja 

I NGL:PdKFH% PW-J 1 D 5 Nehttl Burdick ^E. It.i ta m .wr, n . Mi c h r 



10-13 EdllUlH 
Fw Qh-filaew-r* 
HFtd 1 

livkr initio 

,i u ii >1 r-Pdi* <■ t 
llhl'-rEJlLNrJI 1 ! — tllf 
ii. i. i L'umpltlt 
Wifilk flf htn Rifcriti 

vw haw i™?r imti- 

1 1 - Iwd. Dvi^Binnciii. 
II l 4J L -■ T ■*, I3IIW+-3T 
HLtathOJaP, EUrflkM. 
Ey-l-rvi ■ mn, (■Mn-rj.'- 
I i, L I T -..I 1 1 I r hi 

r 4 . 111.1 i ii i’ll “-n iny- 
inii' i'll ii uriilcr- 
'itRHil ll - 



Swrra! AprflPB Ko. la an ttis i 

itimnlnff .-I-Ii -In ifrmr >ILH CiimAI ar-TnlC. l’r*liir- T 
UV>« P ::ir .'T prim I in, iUuriU rLii ^-1 rl '■ iihlCj- 

■ _ 'T i-ri L'pnltdmiiat J£i |nrf 

fPP fWiid-.r Nt ii -m/aJi 
* M [»ili r FFriM/iir 1£* 

E.ll h m ||*|E u1»r IftontlhLy Salary 
T01J nn k PliLJtfuf- tWBL Hijwrt a.1 bm 

IJ 1 yiur lEari 1 fania , *L ■cumlJ nril. W rl lx- hw r 
ll-Jur ..*■! full r -i--.r , L ajn! d«Lklba. [Jle-rxLum 
BBTiL i:r I j lii EWTM>I 1 B fttfeCLU* Ltlrir «rc r 

iW^TfrirTE OF APOLIE& itltutc 
1 92 Q SykHiyuidA Artnu#- 
Oflpi-S 135 ChlCitp, 



AflWPi-MO lTfrCl*nirs.| Eipri-nty, Pnifit- E R 3 W, On'kal fet SRirK, St, CJii-c*[jr> 
Kund for Id tfn^'s' frr.e- ipwf f i& Yi'il^nt' 1 - e <« M EdUifln, * V pU+4\ 

Kjettrhiiy. I ocLu> 1 Fi >i: a ccnlapiicc- entltllnK me fa rinnmililPK piri-TlIeKHT 
f iw <:ie'is- y rn r . T will |Kiy EJh> ih-LLvC-ry fhii iSlvS (inly Bn L 1 1 lt I HH'ih ■■ . If 
| wi all L limy rvLuihk (Iiitii In III i|B.y:i ReilI (IWC- ^BU JHUlillkK, tiiiC It I 

hc-rp thnpn. I win wnil 4^2 OO nr5cr 1-n cUyn, ni-rn 53 Fli n month un«U 
1 Ije [f'lii] prl^o nr okily y2\ \ . ki'i Ln jia.l«l. 



C-n-rpll mv# al 4MWI»lti r T' , A- KChOOl . Mr 1 1 — w<i-r.iTi — 

i ■■■ .|- r hy (iuf :i'i j-L Jj-ft ™j'^ri€nri^ fa trn i ii i n |r Btuilcnln- 
j'r.i* irtiotnmTiphilf I'UWW. Ml| P: Vfipn relent lira NOW Ira 
lllr^Ty P-rhrl Lmkilktrlnl H-ll«tOKn*.|-'hy li-.:ri-.i:Mi»l .-111*1 Till I le 1 
mpiTih, f«r CdETim^n-iJir. PimexoIL, AldOdn J'leliirr, 

r I *UiJLlJ*TP-pT!¥. l>U'nki 9 iJiiR i>P iHHm* ^M=ity Fnni lum-kJfL. 
Pi. Ifj PNtTlTlJt* OF FhuToQWAFWT 

i IP, lO WEST Jt iT., HEW YORK, «. ¥ r 



V FtY . r ■ STATE . 

I'-Ih iPhl-- IME.k Ii I'TtlCt lJIliiMH u |‘ r r ikv il lliltduiri UKnS Iki'im.'- Ara.il BddrYKl fit 
Oiwpjti'y>.T uiHt fchvtT hL Llm.kI niair 1:-n kI ni:un III. 5.11 Jn rr(-rrrn.-r. 



Eiial.']'. ! M you Hi tUi 0 1 nirrul? nlnilatLnnp IniLunLlj 
rflLlnint Drn'rr fif Pvuril — lni|]li|' 3 pilitf. juo- 
dlvlsJcn. OTtrsfiknE fwjU. ^ 

t Li 1 - .Wymic. wliiifl roppnih 
tJ-un fRru. Tl-as t-‘rj.nitDid 
A, B, C. T>. d. 
and K 1 

scqI-ia . " 



1 ’*T 1 1 1-1"* ■■! with mn pti L- 

V 1 rS'^Fi " 1 1 :> 1 1 « . , Fur I'liniEilrir 

Wl^t, ! r.i-l n iLLnic ilidr nrld. If If 111 i|iUlt«l In- 

V'-' BiTSifS-tnci hnofc, ■ nrrj Imp iiaav* H*iHt '"i 1 1 ■ r ■ > i j i a Jfilfp InOnn- 

arlkj V. H Drrem S I ■■ m I- - h-i-phih I ^lulh <1 n.ja 1 pinl_ fiatr 

lE.fp.ct 3 m I w ii mp. nfmnli-it. mn dtvEer*: wrJta 

fyr I-SI-J I--L i I " ■ i-i * iSfchil tnctay - 1 III • < ■ ■ I '■ r.ih tmLiip, 

CN t; I N F F RING Si RV<CF. -lOH-C. Plylrtnykli. Indiana 



TIh TMnLlnl Mptuth*f k » ttflpd La u hiinir mind, Mhr 

IPlffh. ifcninpif JPPTHfllina. BU khW AdriiKininL hl D hir iMnPrlfl. 
Ffltt HAlnd Pwar t*i| #rvd tkdPkra. 

Srfl AdTirt«fflflnt liHtllut», 3 Em Tetn Ft. m I»lil 1 jidr'liihlR 



Alwayd write yuur Tuinie ond full uddress 
rlrurh l^lieil ai^wfriHjl ndv^rtihL-mentFip 



WELDCBS 

121^’ Vk. 

HDball ftr m „Hi frnnt 1 !- 0 *0*? vf W&rttTs torpfiff of Arc HteVrfr-j.fr*" 
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TAKE THIS PROVEN SHORTCUT 

TO SUCCESSFUL PHOTOGRAPH V 



NewAccwdte lOSlide Rule 



You’ll P"# flT ,l ' , u !’. n J 

VALUABLE ME 

ARC 



NEW INVENTIONS 



Th ir need fur pracliral ru*w invcirCiuiiF to meet diauputl ewnditSon? ef warfare njiij iqmmercc 
lAitidter today ihnn ever before. Your id tvs5 T rcjz.nrdlcFig nf their mature, muy til] urfpent oreNi^it 
mrtdH. nf current requirement a* ask by nutiilicr fur the foJIowinj! FUEE biiHetinp: 

Nn. f-WHAT TO DO NOB*, WIT! I M1LITAKY INVENTIONS. 

No. 2 — TODAY'S MARKET FOR COMMFIiClAL INVENTIONS, 

chartered institute or American inventors 

DEPARTMENT 4 , BARRISTER BUILDING WASHINGTON, D. C, 
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Ui S* Merchant Marine 
Offers Wartime Jobs With 
a Peacetime Future 



BE AN OFFICER 

Are you between 18 and 23? 
High-school educated? A 
U. S. citizen? Anxious to get 
in and pitch for America? 

Train now to he an Officer 
in the fast-growing U. S. Mer- 
chant Marine. Ship Officers 
license and hTaval Reserve 
commission after graduation, 

s 65 per Month -All Expenses 

Good pay, good quarters n dur- 
ing 16-month shore-ship 



course. Status of Cadet in U, S- 
Naval Reserve during training. And 
Opportunity for a lifetime career, 
Send ci>upun today 

U. S. MERCHANT MARINE 

j— ‘-Fi'JJ -puJ find mfljJ — TODi? 1 

; Supcrvigar of Merchant 

Marine Cadet Training, 
l u. S. Cornt Gixardj Box 7P 
J. Washington, P. C. 

Plemt fond me, FREE, find wiihcut 

ohligatioft, Iiifo mi allun BiwkLet ciJ the | 
j U. Sr Merchant Muring Collet Cr>rtii. 

Nam? 

Street 1 

City . P P r , r . Stale ........ | 

L J 




Ci? Into Plu&cs! Icmr big flpp:n jnilT. EjiI« ■ NtW !n* 

dUHfy I'lPlfkr. li-e miriiil^ ir.iTr i . i! I Hciuiul .-.::ilt j ■ J ? j : 1 1 
trd Loniboilion . t*lAsi .ri ii ihrlllinf, imrrn*r|f H- 

Lwm ffc™ 1 ’ /iff I frajUfi MeAiXh! irn the feitmth rem^'fk 
.^fi.ii',3 anti Lab. -ruunrr. W-flrt W-Tu<Hjl &l*i* *gfc, 



SCHOOL PLASTICS 



study ENGINEERING home 



Wish A ChaHirtd Institution 

[■aurlCI in ra^CINTrE'RTNlQ! El^trl^*!. Oivlp, Afnrhn n I r:i1, Drift! n ly, Arrhk ■ 

EKinr-wt. if-iEtiii ii . AL-nnhUSEjOiil, Rndia, S Lru-.Li,rai. Mi nine, Industrial, 

!]IT! 4 |WS,JK, | 'I'lTtal I'urn , Jhlnri iM', I ihL Jiai 1:1 1 . Ai-Lh; UIOI Li inra ; FbtiiJC-siFihir: 

e-.iIui-aL ■■■!■: 3 ^ii ifcl Ifl 1 [«,■-! I Lli : S[rHj^'.’aL JuriHiinaifciTiri 1 ; i , TycfwiJcijfj l i \ ^ur- 1 - 8 , 5 - 
Eiicyi E'hy Klein Chifnlutvy: G-coLhey; Vol. icncc-j Theology ; Low Ajrri- 
CUltun-I BUjuTLQUH T/ llIjl) Ii L r r AwjUDEiJlff i ALtUivinaLLubj SlbUHJvt, 
f. 1 -n.irilp> --H!nf.tpypl| 1 p LH rpr ra l^tf , BElO-TP, ghrr-lclfln R-J.id ■ C Ii = C-Brpp 




The Vital War Profession 

M Prepare 1o -ii«M to ift'uf i=*utiun llm-pirh n«M. rctluc- 

nod niethii'wiH ■ hivt™/- ino-n-t. 40 Ir.EtiiilvcwHku 

|y hriiit-piudy vrvirtionta. Si iff p.iy Jubt inn nit Eruiiunl 
H'l'.inivn-i-.-. Wrili- t nii-m l^ir O-HHi-rl |HI Vf Eol >J- • ■ I . 

I^PlKTijlAi TI-MP CUHLC, *nww. WisNitfUniHil-, Ct-V-in 



10K&I.® 

No TUBES— No 
BATTERIES 
built-in SPEAKER 



* 2 * 3 > U.S. Defense BONDS* STAMPS 



HANDY 



Ai lu-n: AnwMti* I !*i iiiy Undid 

wnli tiuili-li. Mienki'rr N-v tuniii r 
I hn ii ii +LnlJ:i r wiiEi'Sli! WC. IllIlH OTI \y 
•J. uJti. Fin v Ubl JiC-rHiE (IT |iu|-hi>. 
V4 - |;iairl:Lnl I ,r.i:M k'.f- L>. SbiMl- 
U vr - ---j |s-hi-.jui nll-ip riy b Lul— Clip Ultiv * , 
bfliEvrt^s- Rany. 1 ibi-.i ■ r- 

Irl AIT.it VT K HR. HEXD CWE A:-' A 
■ v. Cl FT Tii 1 1 'il i-.b^ ■ .brl-rr; ‘■‘■in- CK 

A -3 E'lEJ l r ATE' ' iSnu. IJfiiI Ilhlt. S'MW.'t- 

! .!■- ini 1 He-' M *Hqy «l. 

Send Ns Monc^ 

1 i ■: niv ItadSu «'i:-i« 

i i naijili'l L-, J C jiky I m 1 1 - 

r.-lb ■ ■ . VI I IP I hllnl ru.'- 
InkiiH. hi'hL miEllAEUrL' bU'ill'Ia fiu 

[it-iiUBjiriih ill Filib^Li.- u'lEll-U' 

■ii HLLirhi i lif ot.-i- 1 i-h. i.'mnbleti 1 . Ii^-n-'i 
, 1 ri > r I : ■ I ci ii- iuiJc ■ I I'FlKI. n r ■ v.Lr.v li>ii '1 
VE>Lum»- I J|MTiEi' .ii ij- v- 1 . ltt — nL» E-Siwlrk 1 

■iifc'iti 4 n£-LlaiEP-[ Juftf HT-nia wLim v« Hi 

-i ■■ i ii |r iw an'- iiBctAb ^i:xn ^-ii Mcih.F.^ ! 

\l3ll iinlH'i- brbiE |i 1 ? liHj-l- LjTID IL OPly 9 I . PIT !■ Ill ■■ few CC1I l* 
|-rii-vi^|>i> sin lIH | L'hic Si iIJij-j;. Viillr n '■ i -■ I .11 k 

iEiiinLHli»L>?je It not iJi'l IsrliinJE BukIb ymr nM^r twiaq^i 

K unify Prntfutts. Ltip.. Urpt. f - "i 1 1 , C I na I n-n Jt I , O 



WELDERS WANTED / 



ELtfTNlt ABC -&XT.AC£TYtt«£ 
S^-llr-,1 WiA^hth -ppjii Eri $ L n il^Fc Tin. 1 dc^ 
ClbPm! yi> -lt-T f|i jm Lhr nti3ip. % y r E.eUI JI lilK 

hi-h’.y i-ri 1 I ir.vJv In 2 vrenks by aleueiI ilIlucj 
v- *' rl- Oi'-u of Amp'iira'n Icndfiiu feE-hnnh ■ 

! I .il ’ > -J lllM'lJ. V lLimr» it hi m|ih. Til- 

iliii-hL-il l>y vi- £141 Jiff Li’iJufiEir, Llmi4i.Hr niini- 
4 h‘r n:f Htuiiif ni.>- . j -.n i ish r^urup 1«i Elec m ■ 

Apr nr Jkcft? irn.i; wcliJknt. hnclutllnz room 
3.11 il doapd. or.ly 3ini. Wj,I« ar wiie fur i-c-i- 
■ rvitiflrt. A-ii. fur j, Wcl-dlnfe yiip|.H. rr yin<e npr. 

crt [R coiLi&r. Ptpr U7,iun ,ci„ 




TRAIN AT LINCOLN 

This Llnc&Fn C«>y^rnni«nt 

uf Aviu- 

iirju w luaTn Lv i minedifi Lcljf 
iret In toin H with men v-hi> 

B'Sll naiHh liish *ehur>] i.h in 
■nrLnff. KseeplichULl ujii^rtuinLUeei 
ami If Iff EVILS' In W ut IcnInnLri^^ li> 

fflK-n tl.jallH'd IL? lhL>. Ufl-Tcpla Si liiir,! iiii.ki- 

llfifiH cls- Arran^uticaE Cnainc«-M| fl oyc-rpmen-t Ueenaed 
Airplfl.aa xn-d Engine M^lilnia, Jlir-crjafi I ii iiwcEon, Hir- 
piJA* AMM-nhlji mi-n, flgwrnnrnt L ..-i- nip.l Ipi | at Fllflht 1 n-ilrur- 
ton. WHITE TODAY . . . EOLI U:J WJ.Ii-Il l^.UI^v IliUKIU V + lIT, 

t UIII-pl L‘EjC Ii jCurtiinE iun Will Ihp iii/iIIihJ yau , 

LINCOLN AERONAUTICAL INSTITUTE 

S)7 Aircraft Building Lincoln, Nubraiha 



iHlJ&V&OtlT 




AIL A IILLTfcLUUr. wtllb Juft in 
ini.L'r.Llub Or u il LiIuj. "■JlLl lfc 
Jllif tj[- In* U A'l U I I'J till' I t 
fi.-Liljtl j ill i: Ul^i il E 41 puLiTjb 
it Immr-LfiiEL'l^, 
i tu r I J- ELl .f: I ten Hi ' Elnw 
Tii Pl-Cteft. I'lliabrf il l ^iJI 
Yiftjr IhiiTirlmt" yuMin yiHi 
if | r’lTii ' Ilk 1 11 1 1 Rh'fl lE| ff Pi ^ I IL^ 
jintmE. pnitcrliDfi 1 o tin 1 E 1 Ji.lt 

★ Ktrfi oE Laaj-fceELbit aiwl f>i uLii- 
j ji fp.-mi ¥HQK luVifinS^i. 

INVENTIONS ARE NEEDED NOW 

AH AmerLPiina-^— invc-nlm.s & iriuchfOil-iiei-miTidvi] i iiiSlvlul iiilLh — ■ 
w'Jiih hnvc- an invaatlDn or ua Ldon wFiic-h hiLrIll hn iiHh-fiil to 
IhrLp fuuatry iir^ isrKfirl In teiji]! it in. SutbmJt to ha any nrw 
K;idA?il^,i w'-i-opiinA n-j tErapjVvuiEicnEiE oil cxintinff onei. We 
hrli 1 li |J 0- VniiT iILKt'lirHiiTii ninJn 1,41 j n imI in- nrcFrry. 

Ti.kc i hf, HHMT r^pnpSTAKT STEP NOW, UVilu fr.f 

FREE It e*pttilo:-: ne<:e*-HiiFy nLetfa Le-ftdiBjf cowa?d patent 

pii^tection. 



Me MORROW & BERMAN 



Hi UiMErrLd PatviiE Alturn>jyi LE'.I u ' u U. S. Patent 
13 3Z aanlilrr Bufldm-j WOkh iflfltUP , fb . C. 

fl rnJ me ^-ouf IfE-W FEKIf Ui«A 'TfUn 1 To P*«ai*riK. rlnrin.» and 1^11 V-an 
lh.vnik.-fi" vm | kfMFV-Lmjhk- □rppa.rn! " I r.vpr.ciiin R-cm-riL" fnrm iLunrt. 1 LlAric 
11 j.iid lUaL 11 i Li segweal: >Jun duL >jL-!.ip;:<L-E iiib. 



* .tnDRF.SR. 
S ! (TV 



, %T±rr. . 

Wtin ve I'n'iJ .Van* &arfp * • 
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INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BODKm^- 




HOW TO OBTAIN A PATENT 

IVrll t wn hy n Hf>rm#-r %lpmbcr ref E lif mJn- 

iny £ "-nirpH I 1 UliZ-'i 1 1 ref I hti U. 5. FftlCifkt O I Fi-u c . 

I F you w ii nr 1 1 j profit. by you r hdea. yovi « hou Id 

IbIi-c- HlctiH Ilf n | .■ |_> J >- Fhu-t b LL j. I'bLvefI 

wice. Vour fupc 4 l*d U In fch|,p fm IT-ouk. Tlvl* 
intpjTBlLFiEr ittuupIrarVfl hiSHj-k E-nrtlBini v.b I LLuhl n ifiFnrrn-li- 
tiort you ihouliJ Kb>c,. Ii tell* you Jully Jmiw in utiiiin m 

|1M.E-HT1| dm TOUF Ulf-n- iri >h» r|uiE-tcMHl ntmy„ "With thii Frp*i 
Uwk yuU milt ilui rfciivv ■ 11 RcLuhl of I riven La-mi ' " lurm un 

which yam cam eAaily r«:Dfd yaiiriHn^ Pertortnl afiiH Con- 

firlrn L I a I Sei-fic^r YihUr r a »' Whll be per Miruitlly hnnilJeiJ 



onlv by a It e-u I ■■ nml Patent. Attorrre-y vha »■ ntno 4 IVjrm-tt 

Mrj-n bpr nf t>i« Ev-H Fnininf- Cofimi q' 

All ■luHIj'ii lI n Icb I i h 9 - r 1 ■ culllldcnlli]. 



m Ew-limininf- Cpriw qf ihm U, *i, i'ntpnf llhir*. 

GBfi-mnH i-LiiiljJtrald.il. 

mtu. nil? TH T-miM l;r mf PUIUT HQOA 3"i HLCDHit OF IWTEiTBII Fl-n, 



CARL MILLER 

uecistehed PATENT attorney 

FORMER MEMBER EXflMlHlNC CORPS 0. S. PATENT OfFfCE 



I IVHlROfth BI 44 .. 15 1 h Flggr. Oe„ 4 , T2-A r Nvw Ygih £l 1 y | 

V AtlLLER Building, o*ist. ?2 -a. wasminctqn, p. c. 1 

I > fimu lk ml mm ywr Tph J, tLnm It Oh bairn a P*t*nl>. n Anil toui _ 

"■HKDifl al InMOlHIA" Itrm, 



I NAME. 



APimtm.. . 



PATENTS 

Book let Free • Highest References 
Promptness Assured • Best Results 
Send drawing or model 



E 



i/f BusinCii GJvgji Prompt 
and Proper Attention 



3 



WATSON E. COLEMAN 

Repntered Potent lawyer 

724 Ninth H + W- W« HI nE*un + O s C- 



ATENTS 

AMO TRADE MARKS 

A.SNOW«CO >1 

Rsgis ii*F i-*jf F*t*wii Attarn*yi Siucf JX7 $ 

Writ e lif Hu leek. Aid "ttrlilictli** if kutitLei" f|r* 

427 SNOW BUILDING, WASHINGTON, D.C. 




PATENTS— TRADE MARKS 

All caw/n ?iubnkhltoiJ rivcti pcreouaE atteadjun, 

Form “Etvtr mrc of {‘wncfptwn" vith ynttructums 

f # r arid "J'Sr/jiYfijJ'c tjf f/dJHTrjmeiof 

flael Aaernnf*' /W — Pit SSi 

I LANCASTER, ALLWINE & ROMMEL 

Fqtent Ltlf OjJi fi>l 
| 4|2 Bows re Elds. Washington, D, C. 



iuemam 



r MEN 
NEEDED 



Elceltlel«n| ttt needed a- vary who re HallyW 44 d itadloi il am 
^ laiep *hawi*ftw 200 non. This la * live money ftttklAjt prufmhoo. 
Learn Ji NiOt T spare- thno, lny paypwstfc. M«Uva Em- 
pi flyman* terelee. Write !«■ FREE BuMetle. No ofall^qslpq, 

AMERICAN SCHOOL 

Pepl. EtD45 Drawl al SB jt„ Chicago 

MAKE MONEY 

Lfl*nt Partrilrt PglHlim «r Ham* fry Hi* HEW, E*iy Itntri SyH*ri 

* T'r^venu& nrft train mg Mr bilont NOT n«™*ry. This 
StiiBrt Syatean i? radically iutit nnd siropt?. It will REALLY 
TEACH PORTRAIT PAINTING- CrtL EH unii tnnltr low- 
W’ritt todny for frw bDoklel hciw YOU eatL atart jiiuur 
car^r NOW S A<M tcm ; 

STUART STUDIOS, Dtpt. P 
121 Henumcol Circle * Indlanapelli, Iridlavui 



II 

■ r..r 

I Ab 



ATENTS 



Tmda Nlirtip Copyrifhti T 

SALES ASSISTANCE 

Expert, C^™ndpnU*L Prompl Set^Fte. Mrjd.L-rnU? in- 

f^rn>iaivn end SnCfrv^rin^ LiLeriLlure I' Et KP! . Reft I stored Pat#At 

AtL, H. J. R#ETZLEn H DcpL 4 -H. H 11 Wait 42 nd SL r Hew VwA 



LEARN WELDING 



T' r>? Ui LSJnhlu h vw EuiliaAl Die vpaipriunii.ci. Ii«incndr-Ai Ar-'rr.i# 
hifiM a ArnpUi Jinu.m ri#a r_l‘j ^ f. r if-Frc . -.Liri.rri.w icill-r FREE 
| k: hxi-i i. L«i- t'M hr±l.hl «n-l l.v.nc IaeiIi'jp l. t 

Dridhuf, Nhi-rt U-fIaI, Ann l^sihri i TAf .^r-iriJ B J f 
Vnir I'-Jby I"I lull ItalWHaili^x - Li » p I j ? 

EaiLuS. S^mp |nur ijf. hIuiiih ui 



BOSTON TECHNICAL INSTITUTE 




RADIO 



CNC INHERING. tittiaxl-Ciultlirp., rtfl- 
ttthm uni police radto, Bcrvldn^, 
EuarLllf ddul (AliBbt 

ttinroDEflidy. -tB vockr cnEkniwf 
ini; rniimci niauLvuLeiit na iiire* yrttr*' ^rjiietice ndld Bcfiwi 

H*dbnHl}*(] TB 74 . A LI lirw f'lilphttf IT**. 

The Podge Imtifute, DepL D f Valparaiso^ Ind. 



Man Wanted in Each Territory 

Yau 4 loo, WH htlp Ihi war cHoTt. Other eslab- 
iiihcd producers ate helping buildeti tcplaTo 
critical maleriala. Hjccltisiu* j>tOC*bb cenvoris 
local unrestricted raw material* into low cost 
building products. 

THE PRODUCT 

Uaed in all types ol canal ruction. Lowoi in 
cost — permo n enl — ailrocliv e. F □ ct ory- 1 o- job 
dolivrfy speeds construction- Ltn« production 
cilia coala. Small ineicperienced crew requtrod, 

QUICKLY UNDER PRODUCTION 

Wo can mill equip q Ipw m&n, Jnslatlation 
simple — requires Email Boor Epnce, Learn 
how many mpn«le i clUF€’TE tire w pricing lull 
capo city on private and governmenl cen- 
atrweti^n- Write laday lo? full jKirbculota. 

W, £. DUNN MFG. CD. 



600 W. 24TH ST 



HOLLAND. HICK 



Alwayv write pur 1 nr hi* and full edilreui elearly whe-n 

BDnW 'rEnp tiJv^niArrarMn. 



To Protect YourInventiqn* , : 7^M# 



D*lsy* an? dangerous and maj be t-h t 
Bftdrily. My fifcramijil Hrtvir* p*hj rm 
povuniiDt bwiloo. etrLm i?efliid«iG*. and a 
ujluhrjiccD ct cxrrtuK- I tnLk:e;t^E. ibU ycil 

scad me a Riedel or drawl n- 1 . or sketch 

and dcvTiuduu or ymt nmoiKiD. M 

K.OO. i "HI I ra#Ji* 4 ncnJf-A [ind report 



promptly ** tti ita nau=nLabllEtf ind eend. P 
you u ef my Ji-piurc- bodkict. Or. Ii ■ 
you jvnercr Ln rnarj id / booklet 3 tnR. Io;dl I 
Lb* alLAcbttP CeupOP At CTirr. 1 will j 

Bend '' itwrofil of Invemon- lom. | 



s snzzs 



iPi-ic-nt 



yceji expalcuo* an i K*h r l?tem 3 



L F. Ran Jo I ph. ^St^^Sfr 

wad tnt iil once. Itw er €SiarK:fc rUuf 73 
piifa booklet and "ELocorU of In^cinJcD" lorm 



Att 4 *rnoy.J 



N*m* . 



o PEnsoiiat connoEmiht phteiit service- 



AddHH . 
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POPULAR MECHANICS 








r;^ pl n stic 5 



3« lbeinp«rlanlph]c« a* in iktully tvtrf induttrr — if > Wor 

a| mt\\ fli fiaec. Ej«PH P fcrvqwlc dgff fil ptoflks CflB I"!4!I to 

ygjjf fuMune csrEft. Write Privy Tbi inrete^iiva, illml ra red Nrerttare, 

Plasms inousTHiEs TEtHimni mstiiute 

I]]] CLiL llh Jk- ElEl L^IU W..k.. ILL, Mt^tUklhwrl 

*HW YQCE fin CWiCPMl IU.I«1H* 1Q1 



S mile Range- Wide Vision 

BINOCULARS 







IS Days FREE TRIAL 
P«tt paid <w C. O. D. 

MMhh ™ Ith AM W-olt L 

l^-rilul huh LiL«ilr lur >11 H 

■TO -phIiVpl [fit**! Idril U> T+*lh(« 1.l M ...r-._l_i- OuM-iri^oei. CT u:4. 

*■ il«: piI ilKr IS Jmt* Hill* mnitay jcFundud. aCKKTH W/i^TET). 

Venue Binocular Co., 7759 5 , HjIiBiiJ, Dept- 70S. Chicago 



7 £ff^rge/nenfs_ GIVEN/ 



Two DfiilF- 



KvLls HkMDHdtndDri 

lrafraniiwifl . . 

C=a with H prtnCH. Or IS nharp. cJc-nr p-rinta. Ot B Jurya 
=Jm flmsFrfl.IsL-e p^ntB, ■(ciwe-'k if d«Hf*di. lAc prat- 

Hikl. Credit fer DnpiintahJf- nr^atiTKi . Krj?rl dlO 

Sc each, Fut 1 d*y parole*. ErtiBfoctton jnunmt^L 



Is** Prk«; Ultra-An* Ktqfn d^^uhjptHj 
uted — frllTKhpHnLp- JCt cipaiuruTI : IHt-if 



. *rwJ vap<w 

[K>IU EER- &(h'j 





mm 

MAI te R5 


MAY'S PHOTO 

Dyar, P-7, LiCraut.WHi 


WPR K 

Guaranteed 




STUDY A 1 


r 


HOME 



WltJi A Chartered Educational Institution 

ClrprM ; I'll i 1-iiHr-pliv ; Ir^rAlinni; XViljlkr Tl^pSLH; 
re: I'Hfchol^i^y: Hor([>l43EYj rityaScs; Chrmlbtry^ 

v r TJ |**'| \fjll v: I.uVV : IjIjiili i>.-.-- -- M‘r:.i i nc.|: . ftn-LTiui i( i IIKI 
Ir>: Aye ii-ui [>ii l>. RiJH'SlJrp^iHIJJC. Elw-lrimh t^rt. 



C.Virrii-7 I™ At%k-, 4c+r(W_*H.| 

0. 1. l- 1 J !i 1 -Ji I Jurlt|.JUi1C£:iOC-: 

Imi^IsiPT^ I'liI . .Si-Ll'iils-: 1 

MnClH-mntiry; N'a l.hnl 1*^ . 

Mr.T|:ufcir:il 1 nnilUinf, ArrfrUr-rl un.l, ?trapi, AuHHUUMiHkl , ftUil Ifl, strike- 
curr.l. IbJuMCjrhD], HLffhiw*/, I'^Lrulru in h Mlnlifr, Hpnp^, ciirmlrtkt. 
Pflc H I n Icy- HwkwII tetarpgr*l«»d , *414-UP. *hFri[*iin Ro*d, Chicago 



RE-STRING RACKETS 

At HOME — EARN MONEY 




E A S V— P LEA SANT— PR OF I TA BLE 

rnre Wj-.I ik Kurt 1042 CATAUMJ anii 
r n t-Pr I .4. -(■ 11 C 1 1- T 1 4 h N MS 1 1J MOW 



*■ Ce„ 1^7 N- lyiJrmn.Oi’Pt. A 7J.O.H. Pafh, HI. 



STUDY AT HOME for PERSONAL -SlJOCKiiS *mt 
LARGER FARMINGS. -II yrniA cxpnrt Ln.fttj.i4>- 

tisj ih over I U i ■ , D 0 0 fl'.ijd-tuiL.^ tfrtrij]]cdl, LL.I1. 

Pi?(F**(j[ ufT.-nriJi.-d. A]] tc-^ln furniobe-d^ lir.jy 1 yj.y- 
ilcnd fur FREE QQOKf 
AMFRICAN extension school of law 

bript. i4t-p«, e EmI Hii-Fiin 61,, Ch-rago. 111. 




ARTISTS MAKE MONEY 

Find out vfMT hbNitr nnmn. ooeiipFticiD Aod 

atldrea [or Ftbo VocationaL Art Teat-. 

ART INSTRUCTION, INC. (Ifoimirl? Fmteml ftclirKilriJ 

7112 Art Initrqclluii Building, Mlitriiap^lh, Ml^nvwta 

Printiner Business 

* , ir<li'lic^fl , La l stri.rkitniTy' 1 .iJlr.(.:cHji(prpntLpBi i 3Rpi! timt, 
PHlNT VOUR OWN itfHiir Eirdi. Mnfk LiLki, tkuHb i^orh. Ho, 
-Hpiq mnnc! J-'aiv ruin Mippliwl. J-unlvr Pwi S3. 6ftFlitr 04it~ 
HU rrurri S-1T.13- limn him. a piiLM" ILEkcil L" i.iLi.ik IMi frtdFnfru 
4.h.. PiiliL diiicL Prrm TxuBbr^ inilf. Wrila Jur 'W r’ I - • I ■ ind 
U1 iIuLj.Ui. HCl.fEV.IHC. X-3T. rntfliDCNi, CfINH, 

FIBRE ARMS AN D LEGS' 

Ltekt, CO tiitiif fltlfrd. ftts™ig and wm* 
fuitahlc. N^lurnl upprArABCt. 
HtnOVd- lor -olL 4ic-j43rmiti4JJs l L 
!~icii:iilkJLD dca-ijfD. IVI1 1 Tfc tiHH. 
D UC HfiT EJN-M LOCAL F "W 6 1 9- 3ri Ac. fl., H isinii pftJ is, M I nil. 



At&edr Ai&n ft&l 

** T00L4DIE MAKING, MACHINIST 
V i . SCREW MACHINE TRAPES 



ALLIED ^Hi 4 v>I un> rc jiiir cliarl liilenilVLV i p t#i l 
In’nill^ ■ uii rsrji Ln l>nr rnlly caulp|wLl f^livird. l-. ani 
m Ai-" hi 5 .liilf-i Slnh> ^[iprahcd. I.cini Dayu ur >:-i‘- 
afinci Fill iff j.r.i"lLm<> FK t: K- K’lip Icymrrl nil :l upphtCil II I tv luftm 

n h-lTc kirrrtnp. \\i Ltr fOF F« KK Tlouk 1 ’ I 'fuCI Leal JElCLLnu dihesi Trfi I llU^, ' ' 
ALLIED SCREW MACHINE CO., (School Division) 
COO Wef t Ult Stieit, Dept. PM -7, Ch lc >i«i I III nol* 




(.eIieomI 



Free 7 -Vaq Offer! 






Expl-sin^ Every Repair loti 
□n EvtryWedcl oF JUITIif^b 
Cara- I33S Uiroecli 1342} 



A m^rknn 


Lg $q11n 


-Eanra-m 


Llnteln 


Auburn 


lie coin 


Amlin 


--Z*ph^r 


iU'kL 


Mflirury 


Cadillac 


ha ik 


Cbewralcl 


OldiMbbbe 


Chrysler 


Ovfcsrleiini 


Card 


Fa-rhqrd 


Dtf 5a 1 Q 


pierce Anavf 


Dod-r|L L 


fl^ninuEhi 


Icrd 


I'cnHac 


Gilrh^ri 


IH-ca- 


Hydsa-n- 




H.ipmobila 


T^rrrtpScne 


luia yell t 


WillvJ 



A nd r?jjLir.r 3!i'. ■ilr.i /n 

sc rLTve t!i? 5 mqiicffi p/ iru4.fej 
NruhE^ 309.-0 Vital Ftwils 
nn Uvrry rbaac oc Timik-'- 
Dp zuid TL-^iuiLr * Over 450 
4.7hfLrtfl. Tntdf.-. * Merer trials 
4.14141 V h-.iE.Hfc:: . 1 1 r a. w i i . |; r. , 

DiapETAma * Over 600 Sup 
F&ECS-SiiEC l!U 11 sucOca. 

Published by WuTail, |ho Leading 

AtftQtfLfl[lTf( Busir «4 Njji- 

jllie.iJaHjiJiSufiiArc., J 
Nr* Ytrfc, ^ 



HelfBEVtJtTtrtechantc 

— trnifltiiptrla—ifp m- 

Itoiir lobs eaticr, RPitkcr 

ETTptalBia cverr auto rc-> 
p;ur epprfttEen s? t P ip- 
it Y -S TEP . Fair -to-Uifi [ 
|[uii(JrecL& of plLotcigTabh^. 
rl | iii> ~ii :nn , tL r ; l ■=,■ L e ul; ■ ; , sVlOW 
p^nct ' t4* do- il" oI r(H 

Pflir.^, at\ mif tmimLs, rrpiqcF- 
purni-'h ii il jnbft tin ftfiTV 
miHlt-L ftJiiL-C ]B35-Plu* 405 
tTijcfc mwlrl5l rnfrln-r 1 ; PIijc* 
trln^ Fn-rl, [IociSlof^ Luhricu- 
ttori S.ys ccnLH ; CLuUls , Tr a us- 
nn^l-on; tihiytrsaln : 
lirul; wh»>Jn. llnLk^-r; K::na 
Action, Shork JlbPnrbE'T?:, 
Sprinkrn^ Eludy ; Frrc Whwt, 
OTm£rivfl + Fluid Goupliiksl 

ISO FACTORY bOOKS III QHZ1 

Iniflfrlnc a COMPLETE COT - 

LIitTION i i C ALL 4i f C fc c L el J 
shop preetrtSura fnanuAla, 
|jn ;x. riHl by nurh rjr minu* 
1 ill Lure r'.H a w n tn* 1 m- c t v- 1 
ThnE.'.'i -wlia .1 y ii ii f iHT In ihls 
[|ih. ? ; ! Oijcij thO nflmitJ-ftl to 
tbO cn,r vou wqTil-ymrU Eln^ 
everymirtu tu ±iiow ttm ktdai 
W^ vV U? do ttLG- Job, 

AUTO MECHAllinS INSTRUC- 
10«£ ANRSlOmNlS: 

TliSa I ft Hie I tie to ry atiop 

manual u.^c-d bj ! the U, S. 

Army, triLdr, lEM'tmJrrkl, mid. 
vttiktlnrml ?.: hu-:iM Hir train* 
Ing aula Encctianica. 

SEND NO MONEY 

Simply Mil out, -cnuiKUi i>rLni^ 

Mw I 41- Iwlrvy a -rue? 

MaTa-II 'b Up-ta -tlLii-inlntlLH 
15<2 Fnicmry Sl»qp Manual 
WILL L-t 1 St if e l L In yuU ut ncicia 
m lor 1 daya FTfi? K**mJ u-tloiL. 



7 DAY TRIAL 



MoToR BOOK DEPT., Dept IT, STZ MkOwr flve.. New Tort, NX 



Rush in e MeTuR's 1,943 F^icbenr 6tuip Manual. If O. K, 1 
irSll rrmii f,l pin:; JOl EhJppmK riiarbii! in ^ d nyr,, and 1 1 mrrjihly 
fur 2 uiLiritliK. if 4. SO kit all.] OtHerwkd# I Will niliTn book In 1 
dsys. 4P'cirejgn cash with order.) 



NAME. 



.A OF 



ADDRESS 

CITT^ _ CTATE^_ 

OCCUPATION 



JULY, 1042 
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CLASSIFIED 

( yfdocj’/(A£jru2nt4 



Adverllto mints in this is-rhon, 35 Conti par word, each iiii«flicn r minimum 10 words, payable in advance 
To be inserted under proper classification in August issue, copy should be in Our office June Slh 

August iitun on sole July lit 

Popular Mechgniot Magazine, 200 East Ontario Street. Chicago, Illinois 



YOU'LL PROFIT 

By reacting and answering Ihe 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Papular Mechanics Magazine, Chicago, HI. 

Dear Mr. Jab ft ic n: £ am glad to fell you of the raiulti of my 

advertising in Popular Mechanics. Hove ijst?d the tin iitlipd -column i 
of ihts magazine almost cunlinueujly far iho past twinly years or 
more yean. My records show that the smoll copy 1 use in your 
magafln-a, not drily brings practically as many inquiries at all the 
other mediums 1 U*e logcthni'. but that a fdr higher p*r-contop6 of 
these inquiries result* in orders thpn those received from any other 
source. May I also thank you fur the very courteous often! ion you 
have given me? Tours very Iruty,. 

lorf Final letter on file Ln our udll 4 «? W. L, CUMMINGS. 



AUTOMOBILE*— MIDGET CAftS 

R ^EMi? Co . Bos 54fl. AndertoQ. In- 
diana- Speed rqulpmn-nt fnr nicinp car* 
boats.. Mid tntdK«ts. CilIilIuru-u 25c. Fuel 
data 7 Go. Instructions (1.00. 

AUTOMOBILE EUCId( boot, flfttl edi- 
tion. well 1 1 Lua trft.tA'0- Instructions on 

tmlLdina bodies, fiaini 1 :; cnapnw Pnrd A 
and B convers-lona. Flans AAA ruin, 
apecinGaUon*. R-oadstcr racing. inflianap- 
DLLs turn 1-3. M postpaid, $ 1.15 C.O D Ray 
Kuns, Dept. 13, Madlacnvllle. Cincinnati, 

Qhiu. 

FORD Owner* and mechanics. — learn 
haw to jnnicc your old bratea worn like hy- 

LlrUUli Slop Chiller. u;7aaiu; Casts Ina 

tiien &5 trill. F ret detilia. Su per Brat? 
Floater Crjuipany. 4032- F Late Bt._ ChL- 

agflL 

MIDGET Morur*. £5 .W up. TJoed mu- 
ton, midfcU. mgEor-ycooEoTm. part*. Lists, 
20c. SlUppa Midgets, E&& 543-11. Eanta- 

Tflfle, Ohio . 

FRf>FF«IOHAL Mldstt raoer*. tw- 
pAUebBir roadster*. MiditH molarcVtlrf, 
m d terse oo Lc:s Farts, plans, wheels. Hand- 
book cttEpjDB— iaa LlhwLraUQn.V plains -m 
MjdweE L. Bui J&52-C. Chicago. 

WHIR LG A 3 BbpCrzliaricr:; $-3 L:li:t4'Eli:-l 
mileage 2tl r .;. j pc wjj- lo" Rotund surf- 
fcnti’r. UnLvnmLy Eejsf Any car:; klvl' 
IblitE, year. Wrench J natal Li 15 iiilhlateS. 
John Hanley. Manufacturer. SI IP* Lorain*?. 

Detroit, ML ch. _ _ 

INCREASE The ilOPEeiMWCr PC '■Ou? Ford 
V5 iTO-m m to 1-3 bp. without aupercAarg- 
ii'.E Hr-nd Si 00 far d>~ Link'd, xlaiple Lu- 
atru-ctLQQA. Fc^er Associates, F.O. bos 
Ml -A, Walmln-fUm. Delatfart. 

AUTO SUPPLIES AND* EQUIPMENT 

ELIMINATES Battery re£lsRr.gi0B. New 
diACD very — ■Nu-Llfc ,L a chemical marvel 
nfcop doubles llfi* or batter *■ Only ooo 
treat meat required Noted chejttlst certi- 
fies this cannot harm, any battery, Mousy- 

back FU-aranLee. FrolucLad Lrrnlary a vail - 

able lor fl«ont«. Trie] price II no nrep^id 
Write u*lay. Hu-LLIm Baited Co., 3S29 
Germantown A_vr.._ FtiHadcl prila. Fgnnii. 

REcCaTM U.*0d n^n'er oil InezpeoflJye 
prtlC«-i liLKlrucUon* flfle- Gharliwi, 12- AD, 
Norwood, Q bJo. _ _ _ 

Ifl42 IGNITION fiuprrctLiLrE^r SL T5 Fep 
t*A 50c. E. Q. Bal es Mtg. Co . New Yg?*. 

HOW Ta atredrtiien. tiro cMhitt*, Lu» 
rsv;l. HIillii^ D>jz ] 0B E , QumarcX. 

No, Dakota. 

NEON V Ryr victory innlniJcd an car. No 
tTn.ns(4>rmP-rj;. ‘i'nke.i eh* CUT-rem Erom the 
MLterj'. $5. DO complete. Pom Line N?on 

MJe. Co., 51 North FHrke mreti. Pacibac, 

Mich 

NT\W Bpnrk ciJubs 30c dpuc I fl lliILull'i 
churl free-, ft] I EaH 5E. Kftiwan Cltr. M i* 
RECLEAN Usm 1 cil -R'llhaul eo*L. Olt 
htver wears aut. WTLto: Gcrwld, R B. 
Dtiahovdn City. 



ACT Now, protect yemt tlrea. Make 
ypur awn Auto BcmtincL. Toots hom whrm 
cir Is dbturbed. Bend uOc lor dclull 
dravmps. IL.50 lor drawia^ and nect«- 
Kirj- mwteriilG. Aulo SenUdct Co.. ISflOH 

KltL3,n*Li3ii Rd., CLgycliin d. Ohio, 

]-'L r*. I 1 Mt~p Outdta Err uuta parta. Con- 
nect lo a battery. No taaka used. Free 
nnTticulnr* and proof a Ounmotal Co.. 
A vo. J. Detaiur, 111. 

AUTd TRAILERS 

HEADV Now- Plans for nine new Jim 
DaiLdf Tj iilli. ia Includlm alx mod era hou3e 
t riulrni . C aLElnq - L-flc A loo n-rw Edition r.f 
TtaIIat bultdera Manual end oataEoa cl 
pm La, huppku and iiquLpjnenl. FriH 35c. 
hnih ?5c POGlDBld. Trailer SuuoLy Co., 
5 3 20- A FuLLon SI.. Wausau. Wll. 

MOTORCYCLES, bl CYCLES, MOTOR - 
Ht.'EltJT KK.S AND SUPPLIES 

BICYCLE BCadpL Salve your wartime 
Irnn&poriAtJisn problem! Ride a Obd-a- 
Oyde -E he flra t ratsanal bicycle ever dt- 
il ifUed .-■i.'H'rLJlu Lilly far adulba. Mr<lrTii as 
Nvlon. Uolgue. Haa tcloif exoiusKvc fea- 
tiErm thfln oil others combined. Improved 

dnva, icaa latiBuc. Mare camfar |Ab]i-;-. 
Baler, inogdlei 1 -, marveleua. raaKt?r. Eas- 
ier for befllrmers. Will not over-Oevelap 
]«EJS acid hips. A smart, low-slnnff. 
afreatnllnEd boatitv. LnnJLad number, 
send dime intaimis or coin) tar Jlliulraicd 
brixitioic' Hurtyj Glpdauvrlr &a]ra Cnm- 
piiLi r. De pt. C, Boa 362. Nyw Orleane, La. 

UQTQRCYC1J5T&. Wt un save yoa 
■3!,nni-y on bATte 40d aeecaAbrlua. r r ui n 
LLst and d-rrml free I]3o*t-Faled Henderson 
list HK l Trlugle. 3157 Harr-laon, CIUcaio. 

PARTS— »Nmw end used. Catalogue and 
winn* pj]j 3 Ik:. Ballak, III N. 9ih, 
6l, LouIh, Mn, 

MOTORCYCLE Baza— All H Jii;a. all 
□dcra Allen. ^.trvamMnfid Baf Co., 23ft 
Bumniit Bt , Elgi n, 111. 

CA!?H For m^torevulc* and aebbtere. Dc- 
jierLbt:. pnee. Clymor, 507 W. pluq, Loe 
Anijrclgi., Cal.1t 

SEND IDe For 19^2 Handboe* ol InTor- 
mntlon J-iRt^ p^w and used pmtp Icr In- 
dian. Harley. Duo r _z, fl22 Easi Grand, 
DjB MQln— ■ ™. 

I S'Li Tl.l J Elrttrio jjuwKr bl cycle, l<b# comI, 
i.'ua I ly built, ^rate cheaply, practical. 
Detallnd plane £» tents Lcland Hoke. 312 
M arkr|_ St rrct. Wwlcrlofrn. WlecOn gin. 

MOTORCYCLES, Recand'iiLflcie d_ New, 
used, parts a |-,.i arceE^oncs. All make*. 

LarR? a Lock. JJ u rpn.:3:r.. I|luatratcd ca.t«- 
Idl p . t5e. Indian Maturcvcl^ Sal». EiitUBA 
City. Mo. 

El.EUTRIC FENCING 

i -WIRE Etiw^rtr fencer tmlta 12. &5. 
Write, Wholesale Feueu, llal^ Cortiora, 
Wlaeon-ini, 



AVIATION 



prOpelters — T h r-ce blade, all if#*., 
HJi/'i:. halrt free. Ford airraalrd ronvaraLflD 
dlairame 35o. LightpLakr literature, shp- 
pliipi. Btandaid Aorocratt, Ft. Worth, 

Teua. 

A ft- R MxicbHnje* Manual r j i<fP 4 ^a tor 

J, 3rT.ilr|pln chnlce" I'KumiruLNen!; t'A fri> 

[loslpaad or C.O.D. Avlatloii PblUhhrrs. 
ilns lion, giudta Clt-v. CalLromlri. . 

Qualify For army pilot traloing. 
Thuruuu'h IzutrucLlon by mat] nuurr; suc- 
c+sa in oaLLLna ekatuiiiaUbtL. 125. Cap- 
laLn A. f Belf. H2 FTflllltLlLl Blvd.. Mer- 
rjetL. New Y^rk. 

AVIATION Cndrl cnamJnaLlacL prvpmrm- 
ILdd by hr mr study cepme. Pulhrrtardi 
Froparatory School. Long Beacti. Cal 11. 



BATTERIES. GENERATOKS. ETC, 



EDISON LICuiLtvi* :=’ criiLic balurie* for 
tlKht Jind power. Eliminate a-cld hatirry 
diseases. Lena tuarantee. All Linda re- 
bnllt RrnrratinR plant", motora. and 
celLanDOU!! arlLd*^ at ba/e-aln m.tta. Free 
IrLterrstlnfi Utc-nUure. T. Hawlrv Smith 
CO.. CfOtbb Falla. N. Y. 



AIR CONHITIONING* PLUMBING. 
HEATING 



BDILD Evapcrafed raaLcra. ■ (7-run p Ic tft 
part kit *7 95." Thrte apeed a t. matxn: 
un4 tnn bUdr rombinatLon Ui.tJS. Evrdo^ 
rail vo cooler pumita 75c. CMCO. 514 Van 
Em rep. Chicago. 



ELECTRICAL BUFFLIRS— FQU1FMENT 

03CILLATJTO Fflna. 115 voit d.o., lata 
nuMtcln Sljndurd ma!c>rji. 12" |A NO. siz- 
teon Inch I Ed OT Ctiock vltb order. Act, 
milt k. b^iori ehg i-: urd DjUitth, Mmn 

] 3 HORSE. 3450 Speed, repulsion Induo- 
ticiai Ali.-i rr-iL-Jnif maLam $12 !j 0: iOd vrm.Lt, 
alU'rnu:ici|i guneraiPfs 425.50 other aizee. 
Butler El wine. MBS Milwa ukee Chl-mm- 

ELECTRIC Fenell: WTltes-enffrarea all 
rr-ctata *i ob postpaid Brftr Mfg., 

1515-H Cu t taffc Gro ve. Chicago. 

PECALLEtB HrJI rleclrlc maters, exhauat 
fans, ulr ciri;ulalaT!i air injmpftaaorb . 

and paint spraying coulpmept. WhoLesalo 
cmtflic^ lire. CMCO. i It Van Hprtp, ChL- 

(ifg 



WELDING— R OLDE R LN G— FLATING 



WELDING Outfits, for beary. medium.. 
I5gbi metal wcldlna up Wcldina 

Etippllfs. nriGCKsPS'les. ii c Hilrtltlb W-ftldvrft. 
Writ? Luda]. 1 Superior Oyy-Acetylcpe Co., 

Ha ml lean Obio 

ARC WC'ldert: wanted by the thausands. 
Lr-arn with fi3Q page leouak manual. GvVT 
5410 liflur-td-do-Lt photos *2 db ctwiiv. 
Mo-pcy-bnck guartntoe- llobartweld., Bai 
M-T24, Tifn^. Ollid. 
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POPULAR MECHANICS 



iiUJLtf DC. arc-wc3dcr. wltbsut rt- 
Winding armiLurt: Light plant generators; 
D.C. BUOtoti; uu Lumub:]^ Enneratoiw. plan* 
11. W each. Welded C1ltf*. 

M-Mait. Chicago. 

GOVERNORS— A UIO ' eiiic’l J5^ " Speed CUB- 

Lr-gL, ClfldCf, 130-W Llewellyn. Los AEl- 
ittefl. 



MACHINERY. TOO Lb AND feUEl'llLh 

MICROMETERS, ALL bJm=. (£,Ui up, 
Inal indicators 5(1.75. Mike dt-pili guuE«s 
$5.75 itp. Strain!; l HI ransc micrometer 
I'i-i!lIjJz uclL V. heavy duly prrci.sLnn., !rw Lrit 
13.75. BLatnp to* list. Ny Lviklrk. 270D Ivy 

Drl vr . pak I j n d. Calif, _ _ __ 

ONk inch ml-cramcicr £5 no COD. 
CVh t«, J23Q - Sth Ave south. Birming- 
ham, 

BUILD Vj'jr ovn lathe ETJndrr, cik.it- 

Ings, building Instruction f-2.&D rarcJt- 
ultra Icjl eur Machine Shop. Kliigttelicr. 

OfcJfiPumA. 

USED Rubber co vexed conveyor at id ele- 
vator br]tsn K . 30 J ', 24". E2I FiLrvluW, 

Sagina w, Uicb. 

build Y^-gr own machine Looli. Lewis 
furnish <iis scpij- finished far Hrenvhi 

iFiillipp machine and slmpex. rough ™.L- 
irtip for S3 meta] md wcatlwcncLPff tools. 
Shop-tested materials jund professional 
MucprLnta. Never a coiiLpiaim mi q niLlciy-, 
d«Lan qr ptipcj aend 10c — New m3. 32 
illustrated caution. LcwLf, Machine 
Tool Co., Dept. M-1B, Bm Llfl, Station A. 

Lw An geles. 

nivj?tb Heimeie, pumps rKiounabir?, 
James, Mouth 1 IKisc SjH. Middletown. O. 

MACHINIST* Tod chcels at bargain 
prices. Circular tret, Cipuder L mhj2 ^h- 

1-gy. Umt^vp, Hi. 

CDUCRPTB Building block biaeb.iAL3 

and iruj-ldi. Ea."i.y payiuenUi. CiutuJflg tr-cr 

Concrete Machine Co., 512Q StatLb Comp- 
ton Aw.. g t. Loom. Mo-. 

LJJt L N K-l-i" H-l r |T I L L 2 L EMllSi^ New- 
lisad ULiL'.'l i j iil's. uldLuih, luDL* fax all shops. 

HnnkerhoH, 33 Walt or SL. N-v- York 

CltY. 

RECLAIM U.iLL and broken dnlls, wHh 
NtL-W^-v Drill Grimier. Circular fr^e r 
Tra&t oc-i.i u- M rt Cii., BLdovy, Eijiva.__ 

WILLARD Lftltld With «a&. No 
2 PlratL ft: WllStnnj; JiiHid pisSlinff ipjichlpr 
lour Eton cans drive. Write far roll par- 

UCutars. Cincinnati Mach Incn 1 Af SlID&iV 
Cc-TWinanv. 3 El E. BetiiPcE SL. Onu^innult, 
flhln 

GRIND Drills like factory: aLtudiment 
r*i liuakcli k 1 1 rid rj Cheap. Factory, Hll-H 
CtUt 11, Kullsllk cm. Me. 

£NClNt:S. MCJTOItB, DYNAMOS 



WELCH BotitA'-Ankciica , 'E finest Two 
thirds .saving. Build jninc CavgrlCc boat 
by the Welch BytU'm iuc btLnsx yen n 
cnmplet? ca>aEog shewing 32 de^Lgcia. 
Writh Bom Company. 5 tat Lon K-I r Msl- 

wa ufcee, W lscopsia. 

U-HIaK-IT BuuLi— £^A y-to-bulLd. Kay- 
aLs. JOWbuLil:; dimJliea, tMctboiircLi, ln- 
bo«rdE r SMihcftts. Runato^it tor auLP mi- 
K ! nr=s. Over 3<Jb Ln stock. Campdeui kits. 

SinnpLc- to iiii.r-ULp]'-. E3 e-ii<[ 10c I i^iLili Eh?i 

all cataJogs with ILluatratad cociatTuctincL 
dctc-ds. L-argcst sciection ottered. Kavai 
Boat Co., LSI-r EiLHj. iKjib. st.. New York 

city. 

REBUILT QuUxkird ukOltora. FulSv rullc- 
^nterd Qvpr to pick from. Send Wo 
lor COhiplete ii^l. EqilL d^Jim bonk tic. 
Buy now Iictofc prices adyancti. CElLl^cu m 
Ilhs^jc dfali’T, MMtent Bon. 214 West 

Chic a go Ava, , Cftjag d 

Lib A I' DmgtieS-y urt Lngliiji gikld firu.fes - 
SEonals. Comntcte eiHirhe by mail. Catalog. 

We i 1 1 Aw ri . ^S-n nlrj J !<- T7 _.| 

OUTBOARDS — F-iive lb. Ooofl 
pans, a]] ruakCB Ojid icUkTeLi. Buriiuna r«- 
built cnaCcrs. Crandall Hicka Co.. 959 

COhkErtOh.WcBJLb, BWhU. M M. 

PQEiu-MH’rc.urv-EeDhvr marine MUTar- 
Sluna. CutiliiR ICc. Lnhmap finalPBerinJl 

Company. Dent. D. Newark. N J. 

bti j- BOARD Motors, used ijarls. 0«t- 
Ujard fciohiinsc s 35 H Flatiantls Avt., 

Brooklyn, N Y 

M.itilNE Pfiwr^r— Riwdy convat any 
Ford motor Idudti^Lic ncnl fnri'isn'i with 
they parts and kits CompletA tiuUojfiie 
25c i itoirt j . OamLlhun. 2li-H [_a.wri' nfO Bt-, 
E’lUlsdeLptiLa. Fenpa. 



fSPOILTING GOOllS. PISHING 

TACKLE:, AKUmiflYp TRAPPING 



ARCT1ERY TJqujpmirnb mnmifaciiJTnrn 
since 1924. Indiaiinead, Box 3DQA, Limu, 

Qftlo, 

BOWS — A j r uWS . Odmlrucll un - LcliCxtic « 

Ikon book 50c. CAraLog free. Ardurv. G17 

flqlith Rtatc. chloago. 

WaPTHJD — G uns, equipment. Buv. EeLI, 

lrad<!. Go nlon Jir-Lyn. Qrri-nflclri- 

UBLD Gunn, bought, poid. cxchmiard, 
List s-tSnLp. Howe Fur Cuukpauy. CuuperL 

Ml IK. I.UL:bU 

■'RAISE ' Ear thwojjpa for Profit." Iptar- 
maUon free, fitfluio msprccinted. Bureau 

Zc^ilugiL'.lL jlH'jsLa.rLli, Ibd "F" DiOadwny, 

FrpTla. HE. 

ARCHF]j J r y ■r>|-.iiiin.! iH Catalogue rr oc. 
MLd-Wi-.it Arrfmry. 22m -A Fast ^h, Chl- 
CJlgB 

ATHLETIC e:gD 1FMENT— BODY 
BUILDING COURSES 



BIG Fay Jobs in welding. Complete 

weldjur IfhHOiL-i iLEid rrtcTEncn- book SIS 

pages- 41 lessons tZ.QQ copy. Mom-i- 
back miiuant^, Hobanweld. Bos TJS-M, 
Trq y L flWa 

HORSE, 110 TOIL, Induction moYoinp. 
KnMUEt, ffueuMtwd *D. TO; other sJwb. 
WLIrnnt AiiId Supply. 2^47 Kt Paul Av-n., 
Cttic m 

OOTEfilKMtfl — An La endue speed enn- 
trol. CLudut, 12D-X LlEweilyik, Las An- 

asm 

WINDING Dj.Ll~i , 123 jnnturu .uniflr and 
three Phasu, 11.00. MuLur Dll La Dq.. Bux 
7031, Kansas City. Mo. 

AC And PC geniratoir. motors. exhauHt 
Ians. Stale your heed*. Quean City tire- 
trio, 5E9 Boum CaLJtoTcda. Chicago. 

BOATS, OUTBOARD MOTORS. ETC. 



RCWEOAT3 For home asaembLy. Kila 
its irjVr i LN $]L> Hi. Id. ill. Li d r>r.-L ndzm 
available. WUlEtpJ'OOf tnOrldc plyWPod 

construtuon. All part^ sready-eut for 
■quick -utkHy audEPibly Write lor fm: Eold- 
er. C. R DLllahsugh. TM5 N E. Mallory. 
Portland. Qrrgup. 

BAIL Your eowtwa.tr Maei. boom, sail 
m. TiysidL. BttegSi w - v - 

TEN Plywood boat plans 5Dc. Fre^ cot^. 
alog tnj i building nlm^ The Huddcr. 15 
Murray Strrft. NeW Yurk 

FULL SI i*i cut to Bliape paitoins. blue- 
prints. « 75 UP Fkasurr boa’^. tq yE 
l-rr-r. Krsnrk-^nwn framoa IlluNlraLad 
■ 'Build jl Baal-' 1 catalog, IBc. "How to 
Build uoat^" bortk, *1 CIO, Clcvplurul Hoas 
Klnrpn nt. C.ci IntaLiacL A-GG, Clt'vu-lanci, 
Ohio, 

KAY^K Biueprlnb drhiXu JiuktiilK^rAL- 
iilogua JUl. YLkLllg KihOaS, Mcil Lck, N. Y. 



SDFKIi Ju-JLUsu - Lightning defense and 
CiLUurk -tjystoin. St-EL&uriunal new bomc 
study count now ready I Lcajn to Uck 
bmli'H LwiCa your hl Zk milh nnly yn-qr b.LTf- 
hands Fret details. Nc-tsou Co. F 5M 

Stic-rjimn , Lkip 1. O-SuA. ChLcoga 

BAR BELLS, Eierdsr «M]u.lpDkcul. 
Counts. Bperlal ofTeia! Free boeklet. 
Gcod Darbi'll Co., fST^aFM. So. Grand, 

BE. LuuIh, M ft 

BE Bu-ootf, miiicular, full uf pay. Amaz- 
ing nuw oody-buLldlng course. Write 
Olympic Syatcni, Di'pL. M. W^tcrvillr,. 
Malua. 



ANTIQUES. RFLIUSj INDIAN GOODS, 
CURIOS 



JEFFER&ON DavLs presidential ballots 

nut IKH], ^-rnLimir anglnala a.\htofrriipArft 
by voter. %2 50 A. W. Dumnlne. Bok 574, 

Wilmington. N, <] 

tiUNH. gwnrda, arujur Wax ri lJO> EaLa- 

lc«. SAe. Thauios Woronleekl, RosLyn, 

w, Y 

OLAB3, Foolts, minerals, curios, -cata- 

li>#r 5>q, Juni*H Azitiqim, NuribbranCh. 
Kansas. 

FIVE Fri'llniLciriC ]:Li3i:.n Lnijl.t 5.1r OslI- 
alog 5c. Hasicr shop. Northbranch. EEansaa, 
fsWOBDSi. Pin Loll. cliLggani. arnL-or 1 1 At 
DUl-. nobrrla Abalu. 8GPA Lrjdiigtui i AVr. H 

New Yorfc. 

ID TINY Perfect aucleiiE bird atnuw- 
tieada i 1 . OH. hint tree. Lear HcwdL, GLah- 

wooci, A rk an sai 

INDIAN Rants, eoJna, bills, germ crys- 
telA. curlofi, ftq. TinistraiMl £^Ltn4w 
IDS and-rnr. a i ra vh cads 13,05 H. DanLcl, 

Hat S^rlrLRS, Ait b 

35 GENUINE loeLLan arrowheads. tl.QQL 
Catalog. Oca-. Holder, OJcnwoort. A tk. 



INDIAN ItektCft. bcadwork, rn-inji, Airies, 
ftilprrftte. old Kloss. Catalog 5c. Indsau 
M^iucn D^bornc. KaiLsas. 



FIELD GLASSES. TKI. SCOPES AND 
MlClEOHtO FES 



i.FNgRig— BuLld ymu ew& ttle=itoiw. field 
gEass. raLCTVKcnpR. riflcseope. e«. AMttrt. 
tnent Of fifteen lentrs— ll.CD postpaid. 

Blightly chisMiifd an adgn. Satisfaction 
absnlpteLy ^ruArsntead. A^icricaik Lena 
Cotuskany. 22* North Maynetd. CtlEea^OL 



DOGS. PETS, HIRPSh RABBITS 



GR.RAT Dan,- fkUpa □□ apprnval. TlFIK- 
paymtnLi KaEnjir Diiiia, Btoue-Mnun- 

isin Gwrjja, _ 

HORNED Toads 2oc; five Xlnds turtles 
11 (MJ Frae caluluE- ftiLLVtra SpcoiAltleft, 

Winft rid. Kansas. 

FJ.FG1BTERET5 NaWlaUudlacids, cncken. 
£pili. Bern brifodmg t- a.'iqnabK. 3tomp 
appreciated.. Deruihy BLrks'j, Johns. 

anchigj.iv, 

ST. BERNARD PupplaH. ChatPpLoa xtred 
broutlcs. Franklin Young, R4, Rlverhcid, 
Luiik Inland, Mow York, 

ANIMALS. Birds, reptLEes. AIL kJnda, 
Sand :tunp lar l^ils. Sonic KSng P Browm- 

jdil e. T eioa. 

BEAlTTIFUL Furr while rwilicr dbgS. 

Ansonla KennuLs, Mitne, N DaL, 

' ST. BERNARD** i AU breeds— Do tnJ la 
fieri Book. L-D& colared piatviras, descrlp- 
tiniia Tecugnl r.nt bTcrdS. 35c Royal Rcn- 
noli, No. 51, C3iu*y, N. Y. 



TREES, fell RUBS .FLANT&, HERBS 



HERBS! GiuW lor piolil. ParlicuSair 

Ac stamp. The Brandona, 2322 Conicpiou- 

WcORil, ClnoiKD 



FAR M3 — FARM LANDS— REAL ESTATE 



71- ACRE Farm;. ISM) — Sfl acres lor crops. 
butaiiLe cn!f-k.-> watered ]>;u;'.urc and v,nr>r| ; 
good G-rOom dwelling J-U.vH'-l barn, kjIo. 
poultry bailee : oil slate highway, bandy 
iLlSag^: Torth much more; page 22 blf free 

catalog L !'iH -L ba.rgaLiL .1 many h La la. i^brout 

Rr-iiLly, 255 -»F ILn Aviv, New Yurk CitST 

IQ ACKER Goad laud IfiOTiffl, (5. CL? down, 
55.no moittbly. R W SlcVl a; L lnvuiness, 

Florid a 

GOOD Faim battama. WaifiUnton, 
MjiniL^aLa.. Montana, Idaho, Gregun, 
North Diikoui. Dependable crops, favar- 
able cRpialo Wnlc foi Utr-raturc djqd 

L isti dr±Liibm^ EvpllliI fatuu [>Ji sale. 
Specify stale. J. W. 11*^. 319 NorlheriL 

Faille Ry , Si, Fnijl, Minn 

411 ACRES. hTiLr Whit* silver iloJih- 
ML-oheU. ^ouLlry land, si DP, iu down, 35 
munthlv Vrrr li^t and lllqratnrc, Hub- 
tiaxd, 215 Gx-aS3ilLan lliiiu KansOa City, 

Kiin -= 

EEE Tlir IlLghSandK uf E^onlFiLana Cihaibr 
cut-tFvcr land selling at low prices on Uh- 
cral t'TcrjK Ilc-icn-ptl vr. bcuk sf-nt upco 
T'huetl LOP^-BmII Farm Laud Cnrpn., 
m K. A. t-qpg BldF-. K&JSSOS GUT. Mo. 



FOLXTRY AND FARM SUPPLIED 



IDO CHICKa 52.7a, 2D0, 
^mpLrr tintcJiarr, feeward. 



55.00 EKritp&Jd, 
N. Y 



MORE Proflta- 1 j >j:u p<juLLry — Ltu.ru. how 
ethers gel big dail^r inronir. Ruud Auil-i- 
ica's leading poultry masa-Rtne. Three 

y*iLTx Ml. UELI! yi-iar Pgnlln Tr|bupc P 

Deparlaoat PU-2, MciuuL Alanh, III. 

PROFITABLE OCCUPATION^ 



WELDING PayA LeariL Wfclb m3 trade 
Khocl lewt Tniinua3. Vfl pwgca. Over 5Q0 
phcLur-. £3. DO luoO'. M<mi-y bucJc Raaran- 
jce. Hcfrarlweld, Bot M-123. Tro y. ObUL 
YOU'LL LILtf reaLIVfrrLtiif luirrbbs, E^ile- 
wrtc. making chipped giass nameplates, 

eIbjis. GuLIjL oriece. E3pirLn.kle. FLatnr. 
MB. Marlon. Indiana. 

MAKE BLaEuary, flooring, qtg ImilnttbQ- 
marble JorruuLa 3M. Ideal Srrvio 1 , 7J.1, 

Park HJdgr . ILL. 

BOY MuC-hiinl&f t-uru. cjLih In a par 5 
time. Instructive bu.LLe1.LiL IDc. Non l- tree, 
instnictb PfnjM. Rox 453. Newpor t. Ten el 
MECHANICALLY 1 ueLLn-rd men -- Own 
apd operate Irene raL appliapoe repair shop. 
Complete. UluDtcwlcd cmirae showj you 
how. Weidlng, refrigeration, thotor te- 
puLf. hflw to srt SuRlneas. etc.. alL nhrvsrs 
covered. Trer Uterftturr Christy SilpUly, 
I>TPt, I3B, 2G35 N. Central Ave.i Chicago. 
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Bftj Paying PtSllOlder bUFincs*. hmn e . — 
B^drtllcnef Write [ Ben, L02, PM, Austin, 

JTTaNDiARD "R ablH Clm rnuL. MfiTaiiTTal 

3 j-ntra ,_ll.Mk Sfttnplri dim*- 

|4fl.flf) WEEKLY.. Made growing muih- 

[■firirTLn, [rrob, dmrd. DutjltJLLOL'L patent 

231503. Fi-ee spawn. North Afpcnraxi, 

lOTYMIf, Toronto Cup, ad a. 

RAISE Chinchilla rabbi t* ior pa. Wr pay 
UP in ?.ix dollars rauii. Car aLui-l and con- 
tract IDs. Boot catalog. Year subscription 
Rabbit Magazine U3e- Stahl's, Edk. 10, 

Hoi men Park, Md. 

RAISE Angora mhtiita— WOOL brlncn- 
E&.Qft pound. Particulars tree Orltiitead's, 
Edw^rdevllk, KttMdA, 



BOOKS. PERIODICALS, FlCTintES,, 
POSTCARDS 

KliEP Informed Ofi the uhGffffisa <ti your 
busmens, trade or ptuIc&sLljel, LhiOUgh cur- 
rent cops™ of magazines demoted to. y<iur 
held. Choice pt AOU different publics Lions, 
representing urn trndcH-proIeaiLona-hcb- 
bsa, Brea yrirt Isat. Commercial f.riqrav- 
Uag Publishing Company, JlC Worth Fttt- 

t or, India napolis, Indi ans . 

MAGAZINE Binding: We assemble imd 
bLnd jnB.KU.unca, Have yoirr old buuku. 
BlblOa, llci :S hySfdnala rebound DUTihler 
Attractive! Prices aie reasonable. Her*- 
man Binder?. Dupt. O. Worth Map-ch^ter. 

IfldjjitiA. 

OUR Flag pLcLMPe — natural colors 
{13*131. Fedlgree free. ii-IW. Crew* atL. 

Rot flQ2, PeqrLn. 11 1. 

5c BUYS Back dated magazines, 4 for- 
eign, domcaDs). Art studies. mo, nob 
itlarjc. uned, new books. EnglaLuEfhRg. ar- 
chitecture. metaEurffy, sun-cylns. rlm- 
trlcal. nautical, marhimsi fcjrtrtil, di.tlL- 
jjjb. UnEfilrei, cbemsnLry, I n>. etc. Cut A Leg 
10 c {reluttdedj. (Magazines, b rak* — 
bought , rcnled, csch-n-nged. j CIOtTOEHS 

Exchange, prole U, glSD Plral AVePUO. New 

Ynrk, N. Y. __ 

SAMPLE Fn:e! '"For "BeLLer Asrjerlca. ' ' 
BeaL. 402 Grand. Oakland. California^ 

BOOKS. Card*, magic. occult ppTi?ltjfs, 
CutaltiH. saisUiSra LQC E^i'iTn Salfi, 32 

•West Rapd-alph, t N o. atH i , Chicago. 

AR'i Phatiu prultr if Lr In , 50 pXcturci 

Jt.DO. Sample asssert-ment Sic. Scctl's. 

Boy 34 a. Ocj'flnfftcTi Ky 

MACHINIST'S Reference book II. DO 
-jtpsld. G, A. Knudscn. SS3 - *3th Sir 
irodklyn, N. Y. . 



WR 

Bru 



BKCSLLENT ftiwctlmc proflbi taking 
subscriptions— 2E0ft in&gasSnes. Complete 
starting supplies tree I Fines. fti3 iaoutix, 
Brooklyn, NT Y, 

ANY Book (new, used, cut- of -mint, 
rare) prcmmiy audited! Lc-urol prscas! 
band lor free barsalii caiatoguc&l Old 
Frafa Bm>lc Sbcp. Mlft Aicadla Court. 
Pontiac, Mich. 

RENT' Moneymaking, health, authora 1 
hwik-y Inp ifle a month, L Ik i_s frttc. Cuatea, 
7TC MLLLcL, DbfLhttE.itf, M a ail. 



CAlHES — ENTERTAINMENT 



WEWSPAPEfl WjLSl your Lendlt^e, 25c. 
Send sLy words. Krlmm, 3 Bread. 
Fhllnd-ntpbJ^, 

FIN Ball, bagatelle games lor homos, 
cluba- and playrooms. SainuH Horj-dcXt. 
415 Aldmi St., Qngp, Mew Jersey. 

PLAYS. OMretts*. musical comtdlcs. 
compLeta raLiu^rel ttrs-t-oar'^ with aajirt 
uroitrAmj. blacklace skits, vaudeville sets, 
moiwlotffs. disliMF. rr^Lutlonfl. luvenlk 
playa and jopiib. mualosl resdlnm. enter- 
LH.|nmr-ntfi, make-up uutids. CuLbLok free. 
T. S. DeinaoM -St Co.. 203 N. Wabuh. Dent. 
11. ChlcaEO. 



MAGIC TRICKS. PUZZLES* 
JOKER NOVELTIES 



NEWT Simplified card tricks! Amazlm, 
BeH-'wgrfc-InFF butder^: I5c IcuLn). Extim! 

A-urpriuc ■'mi.'aljfiet-" aP^litded 1, PBrtlcu- 
I ars free. Conaway. V-123, Champaign, 
tlil cu ria ._ 

VENTRILOQUISM. Setfetfl revealed. 
H-O^ie Study course Fri^ pdtLIcuIllts, 
Htute ujrr. Fmd Muhfr Schtwl af Ven- 
trlUMUIam, 1705 CaatfraLn Avenue. Detroit, 
Mich 1 gun. 



"FIFTY Card Tricti^. ,, ShiS eatiHw. 
Quarter. Donnotly, &ti Barkley, cuitflcin 

Ngw Jersey. 

MAOTET Jeter's. iloViiltlM-. EeautlfuL 
ten eontA. MafJoralt, KtLghts 

fir lit Ion.. Htnmpn. Teirrvs, 

SAMPLES 4U LhlTcrent Ineks, Jukt^ 
n-DVOlUea. W"1ti m.Li[njn4JltL i:;LLiiliJK -SE.DO. 
A r lur-r, Qiiunau town. Fhila dPlPhlA. 

LEAH-N VentrLICkiUiiin, 3:c P^tamp brlnRir; 
eu rLi Luliii:-. smitri. ttdl Blseli™-. F^na r 

IUJUQ lfl. 

NEW Vanish 1 njr tpy and catalog S5c. 
gtcrtm* Magie, J oh n R. Potrcdt, MJch. 

RA A CBEiBLtlAcL Larae prufroaluikij 
iililkLl entalomre of Ih1w.l tricks 25c. Ire- 
Land. C-HHI North DuaibortL. ChLCftffU. 

HOLLY WOOii ripiicial! MaclClans but- 
ton, cataliiKiiU- tbMt JllUElon und free 
trl-ck for 2bu. MaaEc o( Chaiies. 

B0* 35B. Hfl llvwcqd CBlltafPSa, 

EARN MaiieV in any crowd. Call nkntl 
of atnipiEra. tcLE unspoken question^- Frt- 
Ieiiloual course mind rnadinK, spirit wrlt- 
Injf. etc.. II- Henderson, Box 34 L. Ban 

BtfMtflSft Cal l t. 

WORLD’S LATgeat prafL-aalonal mo-alt 
sh lp keooa yon In toueh with laLcst trleta. 
Tn rcciuye rtPiiLlP.ga send 25c for 1942 Cftt- 
uiOe . 1 [Olden. KD W . 43nd St . New York. 

MAGICIANS’"' Headquarter*. 3|d-pnK= 
eatatDK, puck-et. turLur. ptcJ!e 3 zLPPj 3L CLlukn. 
25c. EutLLer'a. M-san WaLnut. Philadel- 
phia. 



STAMP COLLECTING 



&90 UNITED Btnir^ fur 30*! Soft U.fi.A, 

— ubacluttEy unpLcX-od »nd unsortod — Juft: 

R3 received trum phuj^ch mlAsLurui. Muny 
Yurjieti-rs , PieludPjg SHIUDfinUHAtiveB, ail- 
mails, hJfh y*Lues up te J&.OCi donomi na- 
tion I Price only Iftc U? apptuVaL appli- 
cants! htusiuy back if not delighted. B^atl 
Status Co.. Dept. ^nB, punkJTX. N. Y. 

1G FAN American sets I Do. To attract 
approval mplleinb of th£ better t>p r. Wr 
are making the followiiig amAsLng offer: 
From uui n ljU neighbors Ln the Western 
HcspJsbpeTe 15 Hets irem 16 couu tides : 
Mexico 7211-33 complete. CAruidlun F-Ornl 
V^iut Eampi*C.c. I'aeLLa Rm> S5-Q4, JainaL- 

ca Geotku 2 VLil j.ua. Ecuador miip, Guate- 

mata birds 3 val.. Venezuela 9ft, British 

C-uLbxib new waterfalls-, DLd NtiwlDund Lund , 
Bolivia postal ta* omnplete, Prru map and 
pLctorlaly. CotorTsb:u 2 ft A pictorials, Chile 
triL[i.ipurt.ariuii pietOrlAbE 3 val , ParjiKuay 
ccmmemoralLviM 2 val., Brazil 5 vaL Wo 
wlLt i-rr.il all thcsE lax anLy 10c to AhncErc 
Approval aiiplloants. KJudLy stite whoth- 
vr you wish “'on Approval " United Btnica, 
lAfelgu or b cm. Approval HuBduUArteju, 
Olebus Stamp CffmpaTiy. 2^9 Fourth Ave- 

nUf-, New YlUjc CLty. Dept. 3E7 

l.QWEfiT United fiLalro iLump prLLr.v 
Pteo illustrated catalogue. Creevey'B, Bei- 

wict . Fmna, ' 

ABSOLUTELY FrEe — acodfi Latest fit- 
luxe iPCEHMl-euf 13.54) aEbuin, covering bu- 
are Westem HemlBpherc — or — standard 
M.Oft Stamp eatttlngu*;. tn appiaval appb- 
r.ants be-cncnLiLU cu’-Lu-iuujm Our apprOvab 
fEAiure only the Clnest and latest South 
and Central Airu-rica ■ r A mcTka 1 3 Bteiup 
fiErvLcc,' 1 Palai spnngfl. Calllornia. 

1ft DIFFERENT Airmails ie. Afprovalp. 
Berkenstock, 31 1 EdgchiH Road, Olensidn. 

Fcnfift. . 

POSITIVELY OfEateat free offET. Latest 
Ei-oL i'a Intel national $4.M ^t&mp albutu — 
■COVffrlnjr enllT-G wcrLd^ cantmiL'; Jg.-Tlpri Ll- 
Lpstra tftd descrEpUve spaces: Scott's 3943 
standard t3.&n catalogue ^FhilatoLy's Eji- 
cy&lapcrllia.'^— ab:;a!u Lc.y fn:c ta applicant^ 
ffl-r furuiip appro vats buconUns cusawntia. 
Stamp Service. Vhta. Uahforula. 

LiTTLE Ameilra Byrd^ stamp la Includ- 
ed an PUT (^moiss 25 d.lfT*rcnE s-clEcted air* 
mail and cunimeni urft’.ive paeltEL f-ur anLy 
He with appro'. aB:. Marco Btamp Com- 
pany, Box EM. Ban yTwnclsco. Calif. 

EXCEPTION All Oriental packet. CK- 
inlnjcan □.□uttjIjji u-Lbjilp. keL Otyhui cuju- 
EMmanatlves. Bhopal triangle. IDo with 3-J 
cent asyprovals SUi>t?Ti<ir 1013 

Grey Lull. CLu^lai :!] gelgllft, Ohio . 

f-i L-.’sV Way Id LXdhauge dh^lkSlLT ! Be- 
tome a p^t-aelpadt el mit Ekchange Cir- 
cle and you can select leisurely qi homo 
w 1 lIjuli l Jndiiey Is*iti a«ut lo you 

by fellow parilelpatihi. N-u ddL-s. Write 
naw for free inroTmfttJftn >EIV \ Liberty 
StSJBJJ Exchanse Circle, ao F;l !.1 92nd Si, 
New York. 



DOUGLAS' Famous 1342 CSL eW ct jH 
Ltltks you can do^ 1 Brand new «:llrcLi far 
nnrU-i-t parlLii nr sitagr, Siu:d IftC for year'!) 
Ijukk^l catalog value Uouglu? Magic 
Bhftb. Bcis i!71, Dallas, Tl-*£ls. 



FINE Ap^NTOvals. (rnhly mounted. Fuat, 
periOPid KervltE. Tall me whaL cpnnLrLas 
you iireCor and T'LL send their stamps. 
Skinner, 2-15 tom. Long Bench , 

Gallf. 



FREE! Thieu obsolete tsielgn svts. Ap- 
prnvals. Laids-, 54lX) 24tlk Street, CiCLfO. 

LUliLPda. 

si DIFFERENT" Guatemala including 
Qu^ual bird airport lbc. Apniovals. E, F, 
Jotmaon. Bos 25T, Mnrgan Hill , DalLt. 

175- STAMPS From lT5 cauntri= tl.Qfl, 
AdmLral fthiuip €□.. 125-31 IILLl^Lds Ave., 

RiEhm4>nd Hill, L. I.. N. Y. 

AckMMLS 3T M Lite re Lit- l6t. Approval'.. 
Elen ills Bramp Gontpany, Bw 27 b. llEmp - 

ituad, N. Y. 

SENSATIONAL CmnbLnatica alf^T^ BlJl 
packet LOh d I Keren L including Iceland, 
Manehukua, Ecuador lAmerigan flaff tn 
Mill colon:}. 1 JscuiK- airmails, comwmn. 
relives, bMatuMe eLamn. 44 United Staten: 
complete ^et United stutej; ■telEfrraplLi. eal- 
iLloHln-g 2ue. F^eket Brlttih Colonics, In- 
cluding awaLlcr. Hyderabad, fesurma fncw 
countiyJ Jubilee and corpniitlmis. Seart* 
Fur EasL?rjh lunabhc cai,teLa#lng 50c. Big 
ill'dsLratcd JJe ta of ether bargains. Total 
urtec nrrr I1.D0I All for only La 
aubrtval apbLIcanlil Wurld- WLdr 1 Stamp 
Cwnnanv. Department 6M-N. Camden. 
New York. 

1,-DM "on ABE AOS l&t Eauh. II fiLffsrcnt 
H- asn dr. Blngaman. Rua dlog, Pa. 

S5A U. S CointufPsuraUVtfi.' Tlpe^" 
S.P.A. sheet!? EkceUent variety — II. DO. 
Atejmndur's, fla* 313, Was hi ngton. D. C. 

LI, S, Ar.d lamp pmny apprayi^. 
LeiutL SLuuiij Campaxiy, Oxford, Mary - 

hind 

75 1 '. DISCOUNT Approval!:. Fine 
FiinniK, No Junk. RicdcU, Grecnsburg, 

Fenna. 

H HYDERABAD, TtavaaLrtte, Churk- 
har|. Hntlah. colonies 3c. Apunsvate. 
Cyr pErmftJi, 177 ll-uran, Er mAtjn, N, Y, 
VICTORY PB.Ck.eE r rtt — IriclUdea itiftLil'; 
from Tanganyika. British Cayman Islands, 

uni mat, scare* bnOytLP&rt. ppranaitep. eaMy 
Vjcterlan. liiTJUiul, mnp ■i^mp 1 : with big 

catalogue — all Eree. Send 5c for postage. 
Cirny Stump Cempany, Dept. PM, Toronto, 
Cnnmdfl.. 



APPROVAL^ Th*t ^aUafy. All conn- 
trluH. Joe BAhaene. MilWiiitriS OlL- 

ElfO. 

SEYCHELLES, Ne|d, Ca'.'uulni, Msn- 
chukue. Bninri, Tui’ka Cas«M, RrltlBh 
fialamauK ( Caan ib:i Land 1 . Everythin* 2c. 
wli!| apnrovib.. VJkLnsr, 3Mfl-Z Glln-teTl 6t. t 
B: uC klvil. N. Y. 

IS FFR^IA Fiptarmis ip^. Free oflenUL 
bArgam list. LiEbL, L! ] Li 3 Tiebcut, Bronx. 
N. Y. 

4MD MIXTURE ti. Approvals. Stamp 
lint. 25b. Gi-iut, 409 Dak. Div-unpoi L, 
Iowa. _ 

19th CENTURY U. S. «HUDHiu, dvil 
War rrvEnuu, baUtroblp. g5 pud, |3ft 
i lb. mew — 1942 Lilu&trated U. 5. eatalc^UE, 
free to V, B, npprovnL appMt-an t* . 
palllun BLajnph: til2-P Droutxav, New 

Yo rk. 

20 DIFFERENT Nicaragua 3c. appror- 
als. Flnchur^t S“amp ue-., 9q Plnehurpt 
Ate., New Y -ark. 

POLISH "AntUHitler"' .ilaiaj?, runaxhefi 
U 3. Embasay., s1b& Eeuador with U. S. 
Flag Jn natural colors, "Christ’" trlurfe, 
diamond, Clilnuhv "jJiEfiieL," red Army 
antdiEr, R.A F. ullot, ex-Nasd colony, etc. 
—all only 5c with approvAlff, Pobwitac 
gtainpcn, IA, ‘WflanLnkEOaa, D. C. 

U. S- ApivrovaLa — Big discount* — Parka 
wmgja to cte. Beg 455. Bflngjjgdfa, 

"JODO U. a. Mlscd. dsme and *c- postege. 
Jem « tarn |:s Foil JeIT ktk«u N. Y 

AFFROVAL¥heeU FTrdrrlet B, Priver H 
tin Flclllel ll Bldg.. FhiladchihJ a, Fen na. 

U, H, B^iit buya. Big list free. Ewbng- 
Stamjai, 1 09 N. DcaTborn. Chicago. 

25 DIFFERENT China. He With apflPQV- 
ata. Knonp. Bew t3fti. 'Bristal. Ccnn. 

QUALITY Apprei-als c J the "Latin 
Amcne-ns. " fitete inicr-Mta. Wrttp^BecK 
93-P, Hayw ard, Callfoenla. 

GO CANADA 2i*. Apprnvalia. Rtps, IflO 
Hcrrinum - SLruul. S;,- ull-jj-c , N. Y. 

WILL Rpgcn and Ur 3. Flag Panama 
shevpiTig- 1, OId G|qry ir 5n ruiteml *plnr5. 
NlcaiAgftA "Rogers," Ncith Mcn^^lJa dia- 
mond t world ' h Inrgcsn. -'peace' stamp, 
TTialland h war counirlr?:. rte. Alt 5b with 
approval?. Bclitvmt SLftmp Co.. Drpt. B, 
VviAhlmitoia, D. C. 

MEXICO Census commemorative set 
free wilh .iuy iu- 1 . al--. FiufiOu SlAMpu. 
1117-M Idaha. T alEdP. Ohio,. 

WHOLESALE FlLmpIrmenbi ip drwlei^ 
fpr Ihn postage. Ilimdredg af biLr^imiK. 
Groaaman Stamps, 1Q‘£ West 42nd. New 
York. 
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POPULAR MECHANICS 















15,-DM- VARIETIES 1c, 2& cn.cl» P Davl- 

Hc n. Bor 3lA. Wollaston. Mara, 

Si j] : ir'2-- k i-e :-:^ l- HiarapG. 3e w?th *p- 
prCivali. KijuInluJj] & Ct., 0 723 W. Finger 
Flace h M ilwaukee, WJ£. 

FIFTY DUTl r ljic- U. S. 5c. ApurovaaB? 
E*qrj Stamp Q jupan r . Dcflnn c 0- q hig, 

30 DIFFERENT Bhlpu. raifrwuik cto, 
iflt, AjjprgVglr, PitchRlVAn. 3fl7 East 33rd, 

Nfw vorjc. _ 

Australia, Argentine, chile. Sweden, 
100 mjxtd IDe. 3tCfrVtr h EllM&ethtOWUj 

Fenna. 

DO FREE kwflTiectHiman, etc. Album 3c, 

BuIUrt, H Winter Hill. MW 

AIRMAIL: 25 Dlrterimt 10c, Approv- 

al. 1 !, WLLLlu:ii PlUeftbmi, ltort Fkilln, K. Y,, 

R. D Wd a . ______ _ 

fiCDTT 8 ln.L4!T i]o.Lid3lilI Jimlnr Album, 
or catalog — Free to approval eiulomexs ! 
Scud 3C lOF J=.imbn prink rt -ifld intonmcLlLon. 
tlJhrtf Ly blifi L'^uldwi'j] Ateiiue, New Ytirk 

City. 

1 5 BETTER Mi. pH, binges, quarter. 
Brow n tFI. "F lorac m." 1 Br eckayllle. Q. 

" W DIFFERENT U. 5., Including Cdm- 
znemnrativfj, airmail. toe. M r> apprpunl% 
SelbE-nbtTEE. CeMupulla, Mich 

DIME! Brings -■fanSnEe AmrrLcii' I n hrr.L 
hobby munlhly. CoLkriaT -Dealer-Trader 

Mejm-iinn ,_£** Per tc, Ind, 

SOUTH American— different JOc— 
with approvala. DuvLi. Silver Lake, IikI. 

LOOK ! 10M Different. only *L.£d; SMH fc 

£4; aflM. f-B. Fred Oaten. B3D 7B-th 3L t 

Hr-W* l m . 

FRKE 1 Aijntnn. wfir set, RoytARi' 3c. 
WIHlaim. flW ■“uvMmt. Dav Cfct> . M Jchlgaa. 
^ FREE! Fooi Efttitoss Hi itKabttBeaJ. 
PmCwrc Hearts. 10& Building. Ha? 

Cktv. Mlchicah. 

FEtEE h Leeward Is.. -Cayman la., Turks 
cu-d Cnjccn p]uA on mffiyrcnt mint Geo. vi 
COfOiiaiLOh pOEter riainpa, In a^|irnvH.| 
scrviue appiicanta sending 3c poitafit, 

TatJ aimi Eala iEipc n, ^pranglie-Jd-J'Q-. 

p^LEH^~whniMile" ii5i[ "pceUse 'lt 
Flunk 'n, etiQ l > jlholgToyH', BaJiamnir, M-d- 

UNITED BtaUn? atompa on approval. W c 
offer a select stock at reasonable prices. 
Over 150U VurielLra- an hand, mri udjviK 

scarce 3 nth century Je-^et, coDimemara- 

|Lvra. mrmniLK. parcr-1 post, rnveniiM;, tft- 
egraptii and oooladeratee. Write today. 
gomAcrn Btamp Oa, Bon 1i. Mi a mi. Fla, 
HEW ISO Bargain padre-t— Over 100 
dineront a-temp^; mclude-f- atiaa^t “my-b- 
ictv blhtcip" now prf^jbitod In IFnIted 
Btabefl oiail: Hlaiops you'll tmannr? Iroio 
A4frtMUJnn r Otorgla r TianacaucasLa. etc. 
OomploLe ptt'-brt lor oo.|y Ac to approval 
□.]j-pt clli ii Li C;li:1us Jr Approvals, Ikta. 
IBVO-M, TUffiPd. ArlEDCUL 

lOt) DXmEBEJfT Eritlsh mlcnlc??— 

StapLpb [roin Lljt: lour tur[Ltni of IIli- U'urld 
— SprclaL lie to apj^mvaJ appli&LcLta. 0\- 

ftdai fliaenp Cc.. Pmirlawn. W J. 

UK I TED Statei anprovaEb complott cih 1 - 
enwL 1 , fine quahljr. nttractlirG pdcu?i, firm* 
LiluJc ti'.LLO jp ji , JJu.1 (30, CypunLit GxO^c, 

Fiona* 

WEEKLY Stamp mu.Ra.-inE, thhrimv 
weeks, 10c. BtanttJ Journal, Kalamasoo! 

Mich. 

A ILEAL bargain, apeclaily prepared 
paefcet coFitn-imnis 1H different fvrrign 
and GEi dkfTurcnt II. S>. stainpa-: CataluR 
value about sn.tnv pamphlet which tetb 
you "How to ttlnke Yout Stamp ColkC- 
ILdei FrotH!r]y ,r and large bargaiP Lblh, alL 
for only 33c poftPRld Queen CltT Btemp 
Vo . Rwjeti 30., Rau: fit.. CiocIrmatL 

Ohio. 

WOW! ilLQfl Worth el Cun' for' '<m]y 
Iflc! M0 foreign ntAm-pG. unsorlcd and 

Eiqplnk^d i mostly hm'i bib; ni papyri just 
ax recrived from the church ntb&slotiia aiid 
atber Bournes. Africa. Sc. Aincrica. Atjw- 
Iraliu. Ohina, PhLELprlnes. Dulcli IcLtfluM, 
and other eountrleR are repmenteh. In- 
cludes a tew comrairiri^Tatl^K alimails. 
and. n tamps Lmtal-utiijJK Up Lo 2±0 Or oidii! 
eaelil The blggeet package uf fun In 
atami>doni — ancf mu mlfl-ht hnd Bcm^thlnsr 
reeJly valhiiblrJ Price PhlF i&c t4s sf-ritiuk 

uppr^val ai'plieaiLtJ ! Monuy back If not 
dellshted. Jamestown Stamp Co.. Dept, 
M o in. jairirslpwn. K ? w Y^rk. 

|1. dd fCAT. FHeel for It* T VfO uiisit 
U.a.A.. ca-t Zflo: "ciiictr countries' " racket 
f Djibouti., atunohurLu^ c|c.|i; scarce act 
Russia, eat. 75c. Everything fox on!? cno 
cent to apnroyal appUcantnl Clarcrlon 
Stain p Ccjtipany. Bdx IQtt. Calais. Maine. 

FEHJIY AvorOVAln. thai SatiflfT. Nell 
Oruhbtrrg. Box &I41-F. Pbiladelnhln. 
Pamka. 



GIANT lm *11 different Itcio 

Africa. Gaulh Amrrku, GOutli S?a Islands, 
■etc. Includes KLcaraEua ahrmaJl. two 
scarce uuuo«d UmL^d Status ciLtatogi ns? 
Me. UJoLi^lc and ablxuaE alacnbAi many 
others. Also IneEurtca fine eolteetlen 2& 
dmerent 13 j LLlaJi CoLetnes — Charkayj. Ja- 
■najca L Jfliigre. etc. and United Btates SI 
and 55 IlixrJi v&Luec. Total catalog prJca 
over If. at I BvorythinE for only 5e to au- 
Pi OMfU thBlitarttal Mvsuc Stamp Com- 
puny, DlOUi tlh-cnC. Su-a. L'oiudru, NcW 
Torlr, 

fiEMD Pwtnffr -for free UnJoerl States 
orLce list. Stanley GEbbpjvs, je_p p ar t 
Hot, tir.w Y erg. 

CAMARA 10Q DiaweLlt Mt— appT4*Mala 
all eoupurira. LinLs. Victoria Btamb Co.. 
London. I. Canada. 

STAMP Dealers, your ad hcio will hria t 
woiLdb r£ ill retnriis. Ask. 014 lor Proof, 
F. W. JollhtiQh. MauiiiC'.r Ci-amihcd Adver- 
lisiihR. Ponuiur MeobatUc± Mucuunf, 20b 
E. Ontario St.. ChicuRg 

COINS, TDHENSk CUUbENCY 



OLD Mouov wanted. Wltl im? fifty dol- 
Jara for laqAcJ nf 1S13 With Liter LV is^-od 
SuJTaloL We pay cash nreirUums for 
-nil Tftrc COinE. Beild 4e fur Irirgr rifiiiv feld - 
or. May piklil mvth prartl to you. Kb inis- 
matip Pfk.. D ent. Ml Fqr| Wnrth. Teiia fl. 

Huy Indian cenl^. Lincoln cents! 
Old and rare coins. 5t-nd 1 0c for lE«a 
catalogue ol sfrim 1 * we pn-y for alt U b. 
coins. American Rare Coin Co., Dlpl. J, 

Timjinpwrtft Moil Bldy. , Cli iisagD _ 

uen[ 3 3a Stamp "for uU&uIclr cotn worth 
15C. Rabin, Fllhert. FhUadcLphla, 

FennB; 

OLD Moaiiy wunted. big preminniFi 
paid. 1040 quotatmihs. Ciitatogue 10c. 
Allfln AhPi' 1 ]]. S rdalin. Minsuurc. 

_ OWHpqfiATITB i^ Soughl-uold. 
FlJceliat frt'u. Tolvo Johnson. Ka E-inlrli-n. 
MaloCj 

COMMEMORATIVE t'. ? s. Cotumlsla, 
LtncoEii, fitiuiE 1 ■ MmjiiljLLih, LonH-Ifilwid, 
Cleifclaiid] SI. 00 each. Largi? allusLrut^d. 
r;iLjl-:iRi|i; 3Bc. Merman Hhults. Salt Lake. 
Utah. . 



I May Have Just ihc scarce U. S. coins 
you w&hL. S-'jelo jni! list. r, Mcrt me bv 
mail William H, Kctiworuiy. WitarviflE, 
Maine. 

GBT Profit nod nlCMPFe In MllecUrtR old 
coins. Send I Do for 50-paRr klius-trated 
coiu raLaloR. You'kk bo duli^JlLtd With It, 
Bend for It now. 11 Max Mebl. no MlIiI 
Iluildlntf. Pc-n Worth. Tcias LarR^l rarp- 
coin cstabhdkiiocht m U. 1 5. E^tabLLshuij 

41 rein, 



PR kMirriRn bankiaobr and I ortM 
-iU p4we- IhuaLrabad coin catalogue to ap- 
prgv.uf service aoDllcajils. fi^Tid oca t- 
ami. Tathiiio Comco, Spriiigilt|d-l^i. 

MaaR 



COINS, DojiLimtEc, foreign, boUEht, auk!, 
HaT^raln catalosue fret: witthn, 16B1 

E rudElwiLy, Nrw York City. 



HOBEIEfi AMJ CiQLI.K-LTEONS 



CAMhUAH— VHOTO SUF FLIES 



EMFERT Cacnpra repairs. I'lOTfilgn. d-O- 
ateatic, movie, still EEllowk toadu- La ai- 
der. Fr-ojteiors. Camera ftenair Bbofl, 30 
F. Adama Etietl, Chlrifo, U|, 

KEALLY Earn monny nL hnmr ! Com - 
rntrcLul E^hato-naLshLcLg coutaE usJur min- 
imum equipment. S1.0D postpaid. Mltlur 
Studio, C anadi&p, Tcnaa. 

CAM ERAS" And Eupp'ltn! Free ill list rat- 
ed co-iolrG iLsEJng Everything phetcwraphlc 
-■ j:LIIL and UlPVLr cairiEioa, fLlros. Inj^rr-, 
onLargers. molera» supplies — at tremen- 
dous savings. Huntlrcdi of bargains-. AIL 
guaranteed. We take your old camera or 

I'qiLlpmanE. m tiodr write now for your 
t rue copy cl our newest oioncy-^avltig bar- 
gain book — Ju&t cut l Lilontiid edition. 
Hurry t Central Camera Co.. (FhotoffiaiHi- 
ir. ibid^uarteri sma 1 ikabi. £ab ^.. Wa- 
basbL Ave., Dept. G-tdZ, Chicago, ILLLnoJa. 

WANTED Tc buy: Yoor pieluicca. Write 
fer ilrlajlu Free market Idler. Ftec- 
Lapoc Photographer* Guild. Ip? . 3i£ Ea$G 
■]||.h StrL-fL, b upt, P-7 . Ne ft Yurk , H. Y. 

CASH I S]i*t c-j.T-11 lor eaohefas, tenses, 
tiJpoculars. mbvle or athkl. sound projec- 
tor!? Eti-nrl f||Ll dE^crjnEJan by in ml. or 
win 1 for im-ompl rash -oft«r Ovi'i 30 years 
of dupe nd ability insures honorable tical- 
IPgF Boos Camr-ra EJtnnpany, lTn West 
Madiwaii Street. Chicag o. Tlllniila; 

HAVE You a «iBfiera7 ! Bend ten ernts 
for recent number of mrr biff maRiidbe 
.sliowLng liow lo tnafcc better ulctures and 
tain money, American FhotoRraphv, lli 
C^Ltnmi Rcinne, Boston, hfaaa. 

35-MM. Film I 25 ft. EMlmin Ftga X 
ti Ml Reloaded eartrite- a for ti.oa 
vio> L|>;lI ii. Ordtt nov. Faelflc CoaiL FLlm 
Co.. 150a Nl Sdcira Bonita, Hollywood, 
Calif. 



SAVE MujiL-y ulh flliiui, roILs, puck4 etc. 
Lundinau, 124 - i9Ui Blreot, Brooklyn. 
N. Y. 

BASS P-ll/ls: Astounding buy. escluehe 

here, latest Argus. G3 with coupled rang« 
Ivoder, s.ynr.hm Uosh. t!l mm. S ? :J.& luiu F 
also T5 in in. Hausrh A: L4rnb teLubhOtO 
F:& 6 also coupled to range finder. 
valliej prtee 4&n upeonflltlonally Rpar- 
antnevfl. CnwhLda Evuiuady tux-u. S4.T5. 
V. F. Ihagee DUuse. F'^.n lens. tTontoi- 
iti i] lyr. big valici 1 at l-l&.lfr. S^md lOf 
vimra duiek while Lhoy axe aMaLEahle. Wrkto 
tor Jtuouitlppa and adv^o what you have 
to trade Wr pay i-ish far good eameras, 
lenses, blnoeuLars. Don't trade until you 
write BR*a Camera Cnmpojiy L erjpi. aG. 
17(1 W Madlswn fit C hkagn. 

MAKE Money In photography, l^arn 
quickly at home. EssypEan. Ftctioiiji es- 

pL L rLu3icif □Jjtf-CEVs'Rfy, CnmuiOiL sch^Kil t'd ■ 
ucuEJej] uufneLiiiil. DuuKIlL uIl-J roqulM- 
mtnlk free. AmerLoan School of Fhatog- 
i-.phv. i m. 5 Michigan. Dept. KH, Chicago. 

CAMERA IMrimi. Srll 0 *i made to 
order, abutters repaired. Bellows made to 
fit all slandurd cameras t United Liioicra 
Co.. Inc.. A-L5E5 Bolmont. Chicago. 



fliOTO FIN Lb RING 



SO DIFF'EREST Carina plant* pffitfvald 
lupti. miscd. accd 2bc. LLdi DepLp. Aiusa, 
CWlil. 



BFEC1AL Alb .i ijl l ; — fuj nutofTruphs. 
nsateh books, phllilltlif -suVei^, iihimn- 
graiih n:ucinLT a phDtnfirnphP. flcnip hunts. 
Wrile lor bra nd new buukUit ngi-r Match - 
Ji'ss Album Cd., Dopt. F, Long Ilranth. 
Jl . J 8 



50 DIFFERENT. UuautiluL Igiclgn hotel 
MKZh*v lob^ln. O0C. 30 -dMurent ncran 
hutr baggane la.bi!ls, ofw:. 2nd different 
poster stamp*, 50c. 50 d:JTuiei±l Jumbo 

match cavern, cmnplijte. JF.O0. MftfebU, 
71 Bg-Tytlfi. Jersey City, HeW Jersey. 

FEIBHLE9 Fiom Pacinc Ocean, imrinun 
natural poltuhed. varleotorMl. unusual 
h P i ■ riming, 15C R ayrn, Mims Bra ph _ _t+l [ I L 

EB0 UNUSED Match -book covers 
HoAnhaui, 02 m F-ope Avenue, Fore 
Waynf-. I ndiana 

BEAUTIFUL JaWflry SlflUtt remnvud 
from rings, etc. S DO assorted 42. 50. 
Lowe's. Hor 3I_1 . St. Loub> MImoufL 

NEW— IS DLiT+fr+iht nmLch covera IDt, 
Bos 302, Rochester, H T, _ 

EXCHANGE Yotir dupLIcatc atamns. 
march covers, etc-, with cl-UucLutk t-VuiV- 
where List, ^war-p n\. iinrn- fumtign 
hobbv. i Score Larv. Box 21ifl . Denver. Colo. 

HOBBY EotikJii— LalMt" llti«— Bargain 
riitaidR frH 1 . FonuEar Mechanics. 033 
Et. Clair, Chlravb. 



FREEE BnsT upaf«lnjt vn RtlrRCtlVe pTifl- 
a? Pulton wtto. 15 prints oach rail Z5o. 
iacftutiJul novelly prenUumH. NflVd-Ad 

Col, BM.--3321 WcrLb Avp . Cb I ca^O. 

ROLLS Developed duuhte print* In -snap- 
follo 25C. Reprints 20C. Du^-U BDlacge- 
meiUa. 6 evp«nfrc iSc. iS ORimure 40c, 39 
exposure 75c. Eshl<:rn;ui's SiudltH 1 20-00 It 
Lib Ky, Rktiniond Hll i. N. Y. 

FREE — e SnupihflLs! With each kodak 
mil We develop and print for ’JScr we in- 
clude € enni pripv; free — 15 in all] Or 

Tull rli 1 vt-lLvpud and E mam-mrth double £l?0 
prints. 30C-! 55mm rolls developed and 
f-n largrci In 3v4. HS rx p tl.OO. 13 fr)(.p. 600. 
RjtipiJnLs, 3a each, fiend, rails or write 1 inr 
free mailer*. Fast-X-Fo to, Dent. □, Jer* 

nrj CRY, « J 

ENLAitGEMENT (fell In cntnrx and film 
developed 9 Veloi deekled-edrc prkntn, 25c. 
Free fiJm mailers t-duy service. MaLt fUma 
tg Jw-Phntos,, Dept. 9 h GPO Bbs M6, 
McW Ycrk, K. Y. 

55 MM., Argus, Lclca, etc.. 4 except 

"Mpronry" "i f-rpnj.urc rail*, firif- grain 
devulopvd fEasLman DK»3Q> anil iMiauLi- 
fully enlarged Id 3 ,v xl r '' slossy prints. SDc. 
CartrLdBrc re-lcad^d with tastman Plus 
35c. 16 exposure ralle, 55-c. rcEoad 30c. 

Films permanently prateeted by rcvoSu.- 
Lionary CryoEyto process. 2t-huur service. 
^atlAfsetLpn guaraiie.rrd Frrn mailing' 
bags sample print. Wtlte TcchnlhnSsh 
LabnrMor^-. CW Brown £i,, M, W. H Rochra- 
ter. N. Y. 



JULY, 1&42 
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1B4Z »MM. Hit! 39 ekp rolls, ft IW 

? iaJn, dev lIuijvlJ , glCduy 

HtwpL UfUvcK?. S5t: 19 txp, 55 c. Include 
postage with remittance- "Sludio 35" 
Rnx l>"7 Grand Central P.Q., NeW YdLH 
CLt^ 



ROLL Developed,. prLnUil. j^tuq. on v &sT 
CTllprgmurnt Sic. -S^imine Deal Studio, 
Dent, F, Huntington, Ii id. 



THE Phot* ME]]. Immediate service! 
Ho dvlayl Eight cxr-asur e roll developed, 
nrlntod and coupon for you? choice gf tw^ 
beautiful 5x7 ptolHalonal enlargements, 
one tin tc-ta enlargement. eight icprlnls or 
Other premiums, for L!5c earn. Upv^Ldii- 
ing and eight Jum.be prinL> 2 lit C-OJ LI. 
TL'ii'.- PhCtd MILE, BOX E23-L2. Minneapolis, 
MllWWPOtfl. 



KOE-m Dcvr toped. eight snoopy -ixU cn- 
luiffcinehtii-, or sixteen sparkling prlni.a- 
25c. Cry Hta] SludLos, Bex 150-F, Hush-, 
lord, MlnnesoL*. 



IDEAL Photo* beautifully finished wide 
border — derkle-cd-tfe,. Hr v*t roll 0[ eight. 
Fade-proof. supcrlai ouaLlty. Write to r 
frep- maJ|rrs, Idcwl Ph*tPS, BOX 2255, 

Paterson, N. J. _ 

FREE BeaulLCu] album with cslLophane 
envoi gpes.. ping roll dflveLi*pcd, l^n sets 
prints, 3flc. Same- day secvLM. Fho-T- 
FhO. Hex 2IFli 1 H.I ghlri r-d P art, Mich, 
FILM Developed, 19 non-lndo VcLteIOIW 
prinLn and tv-e enlargement evugona, 25 
tents. Work biliitu uLt-ud. Laurent, BOX 

US, Eastwood HLa.. Syracuse. N. Y. 

FI , Flue grain devdoped free 
Yqu' 11 never rc^rcL g^Ltlnff aequaLnted 
wlxh our fine printing by prOfeSaJOhal 
workmen. There's a difference. Trial, 
roll developed. enl urged 3*4 C&WBlUQ 

gl aas prints, 5x7 id-rg-Ja Enlargsicii'af-, ElEI 

35c. 55 exposure roLl entargf-d SI W. Or 

tend 15 favnntg negatives., 2it, for thru- 
hilum reprLnr*. American Film Frow&tors,, 

Bii *547 . Bl. 1-OUlR. MO. 

BIO 5*7 Enlarichiont only Eno. In rwt 
lip frame S&C, Colbrrd 30r In frOKH: 4DC, 
SjiedaL ouaiititr piices. Wi nehoLL Photo, 

Box & , Woo dbine. Fenna. 

EIGHT FU>I I (UFOS developed. enlarged, 
Sit. SclcQ Pradsjctx^ Dan y-cm, Wj.^. 

ftOLI^ Developed li prints flf 9 prints 
2 ehEiUKLOuehr cdu[KiQ 9 35c. 35mm devel- 
oped, enlarged 3*4. ao expewurt II.OOl IS 
exposure 10c. t^uloadr kadok fl Em 5h0. 
Camera. City Studio. S20 ShoEtfr SL, 

JtSchwtc^ a, Y. ^ 

ROLLS DeVtLupud; pm print* c’sch nig- 
allve 35c. Reprints 2e each; ICD nr mare, 
Jl^g. ^uniiners gtpdle, DnJChVlIle, Wo. _ 
BIOOBST St,ua Valur Ln 35t»m. iljihitL- 
iiig uwla y. 36 cxpd&uti! doe grain 
enlarg^mcEiM; dceXlcd. tmbos?^ maririn 
and flute, Xssjilorn oxpo'.urns 75c; sIXL^mh 
c-xppAiU re spLLts 5 5c. Fr« raallEru. a espo- 
tuju rolls Ln 1>eauUEul r decSch-d con'nri 
ftnlih with free hundy album J5 □. Msll- 

bug Film. Service, Box 5-ilUA CnicagO-. 

HMLAndEMENTS Frnrn 36 tlC- 
poi,ure roil |1. M, 16 exposure rol] VH-c. 
DouWe also prints. 9 r-xpomirr 52g-iu.7-]ua 
rails ±ic. S Expu-uic I L'j- 1 29 - 1 rolln 30c. 
Split rolls 45c. Writ* list oomploto price 
list. Village Film Jjabwntorlcn . Hnx 40iS, 
iMut. M. YLLEsge ^LuLiOn. hb& AutfLlci, 

Oahfornla, 

7FiM P-T "Tf-LnLi'rged* H 1 ,x* 1 - 3^ exposure i 

S L DO — LB, 69c. E. Morton. Co., 15 1G Hpw- 
wfl at., chicwgc., m. 

OlLi-COLOKEJJ uiT EnlsrgeMePl 25i\ 
xknhll e-LEe SDc. 3«nd negatives. Arlctt 
StulLo, 11-31 -fcTtli Ht., Long Island CLlJI. 

JJ L V. 

BFEClALi LLmHcfl dScij U yon sncloao 
thir nflverLls^mifu'l, 4 cnLargeme ote Irani 
1 negatives 10o coin. Enlarge Photo, Box 

TtlPT BMtal Ma w. 

AMAZINOLV Eoautifdl hand wlcjrcd 

S lnLs 6-9 exposure roll duvcLupud, printed 
r traul. Reprints 4e each. NaMonal 

Photo Art. Dis h. JanmvfLjg. W!sror r ^i;i„ 

ROLL Drreloprfl. iwg prirvt-i each rowJ 
hCgaUvc. 25c. iLnnlt 16 prints L Portland 
Film CO. . Box F -431^. Pgitlapd. ■Drcgion. 

BEXTt r F?f BePutlTuJ Holly-tone prints 
with r.ish t cxp+Kurr roll developed — 25c. 
Holly tlmti, F-1350 , Holl yTTOiki, Cahl orula. 

QOALrTY Developing — Prompt servlet. 
fl-0 rxpg^urc 1 TalJfl, two cac.h, ^5c. Free 
enlargement cdi:;iot 3 Fa^tcurd brsiitn 
mauler. Fetyt Btufltos. 3316 W. 6ith 
Btrect, Chkmgo. 

35MM. Rolls fine gram developed 39 bLg 
2^X5 ehSurficmeitlL, (HiariUtecd baLter, 
11.35. Reload 35 e. Nationwide Finiahere. 
LLnGon. Ind 

BEAUTTFUL EnlftTffemcnt from each 
liiLLure mi rail 25c. Cbi RuLc PhoLna. 
Dupt. B-i, J*ri*8viHe r WLS. 



EVERY FJcture an -CDlaigsmentS 6 
sparkling dcckle-eflgo enlargements and 
rail developed 25b coin; 119 k S te <:\t fimalU 
or; enlarge reprints 5c. Enlarge Photo, 

'EJni lljiip. bouLniv, ajaa.-v, 

maHT HrjintLlpJ enlarifrd punts i ocht- 
ly pustcaYd aL iel or 16 regular ^tLnta 25t. 
51mm, rolls enlarged Jt.DD. Bui- 

tOb Bmdlas, 44 Sjg R CSMA, H. Y. 

BETA-rWOElK For OtilV 25c inure: UxLra. 
duality, extra care — ilnvEt fleveloblng, 
outstanding cnlargemcntB f3^x4 lJ i). 

J5:ujri 36 EXpOb-UT^i 3 3.25 — LU l'jx pmuiu 
gl on — u and. 16 exposuio splits 75c— 
bantams ft-Ur - Fnlrlcr free, Hrt* Photo 
LalMratojJts, Box i Di745. Grind Cenlml 
Annex, tfrw York, w. Y. 

TWO - Btftutirui prints from each picture 
□n roll 25e. Twenty- two yeaix nt sa< I a fled 
euBlcrnsn. Quick service. Lea s Photon, 

Dept. J-4- flMHfld W ls. 

THREE Prints -each food, negative. 6 to 
S ujipLC-iiTe tailA. life. 12. 5U. 3 9 exponura 



rolls. 5Qc Reprints, 2c." 
][u 1 1 Bode, luwa. 



FrKd. D. Eust- 



IMMEDIATE Service — Pictures retuniKd 
EPunp day order Is received i ProEctslonaJ 
rpady-ta-Inuiic enlarvrmcnb., ic; hand 
colored, only 30c — Kodak roll developed 
^Lth Ifi guaranteed drcklcd-rdge Veiw 
prlutd, 35 l. 16 reprints Irurb jour cli'uli- 

tl 35c. 3S-expoturo SSmm. roll devel- 
oped. vxnorated. cnSurgcd. to 3x4. 11 09S 
3x4 reprints, 5c each. WrLitf lor Imr 
mailcrF. free premium oftcra- etc. Amer- 
fccan fl hi dins , ISv. yK ^3l . L a Cre ase. WlS- 

ENLAJiGEMEWTa Only Bxt4. 35t 
KlngaLEy Pholo, 19 Day Street. BobiervlLLe. 

Wflis. 

DotlBLl^stZE PrinLg, Ypur rotl devel- 
oped and g dObUleSiZe prints 25c: from Hi 
or m site ncgatLvn you icee I t? 4x 9 inch 
prints. All o-lIilt size ne-u r at.i-.-cn printed 
Ln proportion, IB exposure rolls 59c; 12 
re rolb 55c. Reprints 3c each. 
"Our guarantee." EverLasdo* hJ-gluu 
dnlah, Overnight service. FicLfie Photoi 
Brtijci! Box Su b, S an Francesca, Qa] |f. 

EIGHT Prints, Lww cnEaTjirrcnrriLa 39e. 
Quality Picture -Co., Bos F-3573, Portland, 

Pre nmi. 

ft DLL Devclapcd, a brilhuul yad.ng rcwf 
Volox prints and two pvefeAal-anal enlarge- 
mchis 25c. GvrrnigrU service. Young 
Fhol o Service, 105-C. A Ibany, W. Y. 

ROLL Developed and 19 prims, or 8 
prints- and 3 cntai^mcnb, 25r Candid 
35mm. film developed and 36 — 3*1 urlnti, 
$1.00, lg expuHure roll, 6 Be. Mflreury ei-u- 
dlH, DepL 21, 199 N. Dearborn. Chicago, 

111 

RDLL Dcvalcpcd and dr!i gvrrsUf- gLowy 
Yelos 'dtJuLs. 9 exposure 3Qc; 12 exposure 
Uc; 19 cxiMHiyr« coe. OYcrnLfcht *eTYl-ce. 
GJcmeE. PJic-Ld Service, !J 1 H W Columbia 
Aye.^Fh1 Jad e L p h L a.^Fe n na. ^ 

18 BEAUTIFUL’ Ovetd-lze deekledged 
print* and iwn enlargements virn nm 
Oidar 35c. Owlpb.DLo Ml, WeaLh crlnrd , 
Qklihom*. 

PHOTOGRAPHY For pleasure and prof- 
it. rjHigan 1 jit hnent-. CnnmiDn iirhcinl rfl- 

ucaLJon sumcJent. Write lor Ihroratalloo 
and rcflTj]rnrafn.t-“i AmnrlrRn Bchool <rf 
Photography, 1315 Miehlgan, Dept, 3451, 

Cfoleijot 

FDR TIlp dlBcrLEcminLlniS «naLcur--B tx- 
pncqrf rclU. 2 prlhSi CXCh 35C. MiMlfllUfS 
rolls enlarged 3 to 0 cities 3 Exposure 
2it, 16 «iijusurr* 5rOc, 25ram, ja esoo*ur«. 
3x4 enlaracmeiUA 11.00. Unexcelled qaal- 
PrOKpt service. ParnmoUDt Photo, 
19B3 Flral Avc.. Utw Y ork. 

ROLL Di'Veloprft and S iuetroua dEillnct 
nqlsh EHTinabenL Velox flossy nrlnta 35c— 
TCPJlhtS 5C eaeh, Fotoorim Service. Bax 1, 

Rbaridkf. VlPBlnla. 

15- SFARKLXNO Lilerbne pitnlx. 1 beaiji- 
IlCul Hollywood eplsrgEinenca. tree Lexch- 
er<Aoe Eramp and photo wallet dqIy He. 
Free photo album wiLh fl.nl order. Life- 
tone Studios, Dept. A-739. Dcj Mblnes, 
Io wa ; 

txi.0 SILK. Finish enlargement— 25c. 
Send negative. Itvlrw Studio. 4D05A li- 
ving p*rg. ChLcata. 

MOTION PICTURES ANB ROUND 
EQUIPMENT 

FOR -Sale — Good uied 3 Omen, j^oqocl T«&a- 
tmra, xhorta Bargain liit Hu*. Block- 
hawk Fllbi. DavcntUr*. Town. 

HULK YJttide fttm— 3-IBmrai. Big aav- 
Lsig^s. Fine grajn, ndn-halfttiou Plana for 
buinsLng maviu preceding t™iflc with all 
f*rbiL]ac. 3oc. aLms b^TffPUns In acorg- 
^oru^ wrL'e for Iree clreitSajs and Elm 
eastiutL". fluperLor, Uept, D-'T. 199 W Ran- 
dolph. Chicago. 



BASS Bays: Shrewd bitrnia send S w Itie 
new fiu* Cine Basreuln^rata No. 2iS, an 
B4-pairo gat-atog gsrluslvdv cine. The new 
Rrwr? Double 3 with F:3.5 Lluj.i at J30 50, 
IX the buv, The RCA 15bL£o. SQP -newx 
reel cameru, at $325 00, Write Cine Head- 
nua rters lor -oui copy gf this exeat tree 
book. Wo pay ca.ih fpr food Uiiid me vie 
^qulpmonL Bass Ciinnm Couipany. Dept. 
A, 17i W . Msdsson Si., ChJtafiu , lu, 

9AVB Sfl r i bn movLtt, Bargain clrcu- 
Ura, Genera C-em-pu ny, DhV-ti JipcjrL , Iowa. 

SELECT Product ! OUB f , r-atalogue-UBjapla 
1 0Q- MldwenL pine Shcp . nft nnlbel, Mtf. 

SOUND Vratqrr-g 316.00 Up, [trotfranu. 
rented, illent fbftiuros $5.0D. Fro/ectors- 
IIB-Mi Free UiU, Slmpti^ii FJlmj h Ml- 

amLsbur g, Qh | o. 

SAHDAIHB; 9-18-35mm. Prujmjtcnri; 
SAudd, silent. Daracrax, sorcen*. acce*30- 
rlM. Feature fllma, xhQsi*\ xMrifljte nrlceo. 
RcntAE iLbiary aent aiiywhim, Trades 
accepted; manthly payraonts. MogUll'S, 
64_Wej=t 49Lh NuW York. 

l-i^SM ESi'hiiiKvS— S:-r nl. Yih:i- ji.liu 
rai'J. *ounrt— 13, w, Also bought, Add 

C-uA [le, OiGLcsal, latent rcleasefi 
PUms-, 343 NwWLdU- AVchue, Brooklyn, 

N Y . ' 

FREE 1P12 MoyJc lift: samp^M l6o 
□ DOdWJJL Company, JaL-ksun, r^nni^soj; 

iz FILMS, Roabdrobiia L $1.00. Sjcnnur 
film. Rodiwhromes. ictEuada^ Movie 
Apitttn rcr. S551 Upham. Madison. Wls 
BARGAINS New-used mo7L0 cameru, 

nroJuctJkri, atctssbrSej, Lmgc film rental 
lib NUT. avlnJ 100 fuc n[alii*-uetj . Don 
KidrrR. 74-75P Boy la ton ytreet. Beaton. 

Ma-wtaclMUefix. 

ESb~-a Sbito. Movie Alma 59' , lesil 
gponind ready for unc; bulk. Ask for D-3 
catalogue. Eko-S l 3045 i^rnical. fCaniJLg 
Clty._MiBflOLlTL. 

9-^16-35MM.' Films. Bought, sold, ex- 
cliBiigcd, Compete subj^rls $2 up. data- 
Lufut. sample Elm 10c. International, 
3130 Strau Bfl- Brooklyn. Ne w Yor k 
fl-MM. - 1 fiMM. -5? lent-Bound ; all lat e*i 
aubspnbs Films rented every where, tree 
raatlogue (sample Elm 19c». Garden 

Film. 917 W^-r froth. York. 

0MM -LGMM. FJlflU. Free cataRWir 

fsompLi! Elm I0e>, Parkway l^xchiihitr, 
061 EBAiejn Parkway, Brooklyn, !few 

York. 

35MM Odd rpctfi 75c. ProJecincK Fea- 
tures, Sa^arete. WoodclJEI t n. J. 

BEND sump' for 16mm.. 9uitr..~ eata- 
Luxur. MLrrtLng'x, li Til Norlh.aznptflxi . 
Easton, Fen hay lean:* . 

LEARrr MovLa pTfilectton, ifUKi**araenL 
Frnff catalog, GLvn ag^-, ThfBtrii Insti- 
tute, EEmirn, N. Y. 

WUSfC ANP MUSICAL INSTRUMENTS 

WANTED — Musical instnimenta. All 
kinds. ZlflerblUtt. 69 Cooper, New York 
CLty. 

LEARN Popular pdA&o! Write Magic 
Key, Ml -A Broadway, fllcnflaie, Ca lif . 

UONGft. Piwnifl wanted for radio diitrL- 
katlob riLbLcaciru] li [ l willy boab. Free 
IninrnJiitLPCi Drpt, A. Words * Muilc, 
Ltd , 5050 Hally wood Bird . Hollywood 

harmokica craris^^n — Wanted t* 

leJUVejjaLc, repair turd’evdcnlL niauth 0r- 
ganlst's harmonicas Rvod replacemeut 
esstnlLal. Writ* ll East *S^ti Street. Hflw 
York- Rmb w. 

BONUS— Bong poems wanted. No charge 
for melodlw, Free- cxainJnBit|o<n. Holly- 
w«Kl Recanting BludidS. 6TG18 Ff^Wxi 
Br.a., LCri AL10f3un. 

BONQWRlTERB; Bend poems lor oHsr 
and free rhyming dictionary. Plmnngraph 
records loUde. Vandsrbilt S-[i:dne:. H-yx 
I1J-CP, Co-ney Island. N. Y. 

POEMB Wanted. Immediate conaldcra- 
t Inn la- bnax of pncLiy. Padflc Presa, 
DepL D, 919 E. RoOeltdOh BlVJL. Lib Ab- 

g tltA. 

BONG WRITERS’ AhUrihfl, OOnvlhOJllC 
pfTcr. Hlbbelcr. U-i. 31 &7 No. Avars. Cht- 

CgjO r 

BONG WRITERS— Write Ear free book. 
Send poems,. Variety, Dept, 3, BanuAln, 

Fla. 

"SONG WttJTjaiA: Write fee free in* 

atmctlve booklet concprnlEg- &oner pdcioe. 
United M -i?.li: EJkjsE _L4 Sale m, l nd 

WANTED: Original sdng poems. Five 
filar -Mijk:c MsiiiLctk M'SVs Beacan fi|iLLd&ng, 

lJaylu:i. 

LYRICS Wanted, :.anL r % campased. Itff 
&Her. EiiiLt Alt, OttovLlio, OhlOL 
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POPULAR MECHANICS 



gyNG 1 E i L i-; ! Send poems lor Ire? 
itinU uol. V. 1 fLih’ tar LTV ti 4c Sunc rh-vibcr, 
DcLuxe M'.isic Service, Box 5163-F, 

Bridfirpoi t. gqnn. 

BONG-WRITERS — Send pwm lor unim:- 
dlntu consideration nrd fret rhYmln-E dR- 
ULiuil-y. RLphaid JUi^Liic-m, Wuadu 

Building, ChJiulL-i l. _ 

GOOD Murde coin nosed to ecod word;;. 
Reginald Bekhei. Chatham. New Jersey. 1 

fc^m bl mhud IS|tk 

BONGS, PrwmB wanted. Nrjwaxt Kank 
Publications^. lH1 1 1 Carbon, Symcnae, N. Y. 

WRITERS. WrUe sor fro® bon^int. ; 
Profit slurlng plan. Allied Music. I'iua 

Read ing. CtncInna-tJ Ohm _ 

MUSIC COJIlDQSeti to word^, I-tliyialfig 
pamphlet an rcq-uuE.. FhaHCuffabh rceard- 
iiik uf completed songs. Send poem far 
COMldtTfttl^Ti, SLudlGS. Dept. 

PM. Btm. 2140, Bridgeport. Conn. 

WAH'ltlJ! Lyrics, raelOdVeS f^r SOClfiS. 
Wl* Liinin^. puljJIah, at]] Superior £5 oli p 

StiEdicH Fatale, N J 

MUSIC Comuoae d lb wards Wonderful 
nroposltjcn. Bauer Bros.. Oshkosh. Wla* 
IJEAILN Swing piano I Foatil hrLnR& Tree 
folder. Christensen. 401 Kimball H* LL 
Chicago. 

WRITE; Sooded itj □ 3 l u v and. reputa- 

tion. Write for Information. J. Gordon 
Tab. CO., am K Hnycii: A^r.. Qh Inaa n. 

FREE— Bill llit o[ ILmIuEuI bCHli+, POuh 
liilr Mrchanlni Prem, 2lffl E OntoFln St, 
Ctllaftil. 



RADIOS, SUFPUES h INSTRUCTION 



JtADiO to*:n, special quick ref Lew. 11- 
CceWt prcuurnLLian. Circular S-P NlliOU 
Radi& School, 61 EtaL 42nd St., New York, 
H. Y . __ 

10 LATEST Radio and, electric Iflc books 

fur aud b^Kkihcuiz-fc: tjrncl 

poe-ttard Tor hut. Itwihu PubllcalLoaj, 27 
West Brcgdw, New Yo rk City. 

MAKE Yuur dUm. jsLoiplc Igng distance 
crystal radio. Aoiatiingly Htuple radio re- 
quirci cio tubes- or boltcrics yc-L reception 

OVcr hundreds af JoJlua rtporLt'd. Idpcciaj 
offer —3 regular 25c superseDBitlve CTys- 
IoIh Li cl d cuiaplutr illustrated JustrUcUons 
only Me, postpaid. Allen, DcpL A. CIJn- 
ton. Mo. 



BROADCASTING SCjiriim operator 
courae, f6.U0. InalLtniu, 534 Fiirfcniaii, 
Calif, _ 

RADIO Communication* ewiMes qualj- 
tjrlng lor nil Ecdcrcd Licenses. H-ome study 

ind T<=Ldcnb cournrji. Am^rLciLn HjuILd Ici- 
HtLtnte. 1121 Hrondway, Now York. N. Y. 

RADIO Servloe men and experimenters 
uttid [lit ciur irinnt radio riiliilgu- fia-YO 
dtiJ&r*. United Radio Do., (10M M.) New- 
ark. h, J. 



MONEYMAKING Oi l OILTirNITlES 



MACHINISTS And StnikltU. Irtu liutid- 
boakg. tais money hntroduolnji Derok'B 
Onuio Dials. Thirteen flgcnplrto ^hon to- 
LIl'k /ijiKtii end. Saul n If, two 2 Ql dr:- 
Tenie stomps. Fott Ofltr* Box 534. De- 
parinirnt SB-. IrnjmnaEHiJia. lnrt. 

MAKE Extra mogry WhLIr karninn dLE 
nlfied. fuidnatina mall vnerchnndlFJns 
L-tl br.:g'.H:! Snr.d StJc 1'ur ti viilL^bLi 1 - bLh>lc- 
l«ta mtnlaiiiLikk pruCt'^Luciul ciiL-tliudu , 
IiiweMcal pLani. Idea*, lorm-niM Tor yoijr 
profit! Adeptus Bnykn. O P.O. &wt 201. 
201 -E, Yurt, H. Y. 

MAKE — Bell -m-ade-to-Fn^Mure R^h kur- 
-garls. Eium- -ucllliiE U'vt. Pa^Udllara [rve 
.rgl Cgrucra, 2009 Tcua, St. Lau:a, Miu- 
Hurl. 



VOll'M- Like rmlvcE-Ink mlrrorn Lj.ble- 
ware, inaXlEic ctilpped glass nameplalca. 

^IpT 1 : OLitnt prltcfs, ^prLnkle, PLatci n 

2 It. Mara n n. Indea im. 

MILLION Artides. Buy w'n-oloF-ale. Val- 
uable directory 10c. Ideal Service. D-T. 
PuA Ridge, III. 

EARN Money, copying and dupIleaUng 
cgiiuc uirbQcii^ far iidvcrlc^rcs. Ad -i: , :■t;rl, , - 

ice, A rij/li. Wli^t Mln. 

BFTJ NATIONAL Mill ardcr cna:n:y n'.nk- 
inK □Mpa^lnblthed-. Wrltt: Dulky'u, BrUleL, 

OJiJQ. 

INCREASE Your Income. Several pral- 
I table proposSUooa. to select from, n^od 
lor E rw d-ctaLla. (Jeci. D. Tiilbut. tiur- 

WOod, 

MAKE Monty by mall. Slaiap brines 
f&eta. OraJiani, Real Estate Trust, Fhll- 
adelubla. 



BIG Mad— MagasJnc. opportunity oJ- 
fei-i, nrtFrji.- Jjyti-d numerous rr.ailulu: hiU. 
30c. GoLLiday Company, JI5M Long, fio- 

Inmfri^. Ohio ' 

NEED Money '- 1 Gperale Bidolme. Homo 
— fiparcLnnot DiITeinint! Box 352-PM, 

AtaLtd, TrJtOa. 

SWAPFIKa Anytlnrif; of value Ls our 
buK 3 is«aa! Stamp appreciated. Fawa, 1H53 
UtUyersSty Center Sla., Cleveland, OtU-u. 

FREE" Uteratuxo explains How; make 
nwney thraus-h mail CTutlcr Pub Its hers, 

Readi ng. FTB Paytyanla. 

"~EA 0 Y to start o^n buginew! Jn- 
iarmatlon free. Ludwig, 533 Geary. San 

Francisco 

TIMELY Home buslnrw, Prgfl^ lr"e- 
TJLcndau. 1 . PbTiniila. lmLruclinEU, ^aidpLO. 
diirvr. G angler. Box P135. Dtldgei»r^_o. 

WILL Yuti Ej'vt 1 Ut~5% OmL JoM JDU 
make? AftemoonG Tree! Work home, 
%lMQ 111 rrpDrmrJ CeXLifiitlbulUl — luLL- 
tnne>. Exncet surnrlM? National. Box 

]3 Ati. Ran R rm nritano . Cqllf 

WHOLESALE SDiBrrrn. SOU 1'lCH'l grE.lctco. 

Free -dlrretory. Mayweode, 1133 Broadway. 

Tif.w YqtX. 

U\£ A mc-taadcTLliEi. i^croarkablfi dxua-< 
lass tlL-alJng sValejn. No niaailpulatiDn. ilb 
apparatus. Inexpensive toTrcswndence 
tuuTsiF. Ftcu JJbiurinaLiail. MuLoiscluuLie, 

Dcland. Florida. 

-MYnPLAN" EriNiiicht mr In tl3,?20.52. 
BtarEed with tl.25^. TnformatLoA free. 
Tkylur, Bajs 362 -F, llnptjvillc, Georgtar 

Mir^lNEdg OFPDHTUNtTCieB 
BCACKOTrT LiLcnjJiuu!; jmJniy i-tf-n?, 

Nuw utUlULLLud Eluld ilngt: prullu^ will bit 
Itom this hew industry. 33c leotn] 
lor pedeitrlan identirtcalloM button aitd 

E rites- TebeH^ 46 Osgood. Springfield, 

fasa. 

BRUSH Flatlng outfits connect to a bat- 
tery, no '.illlKii i^Mcunnary. Alinont nr. ^ms- 
ItIl- u_ i ; jHLEEiUrJE- YnUf OppiirLuiiLty l-a innlL-c- 

good Lneomc plating euteparte, bathroom 
nxtitrm, rdSectgrs. mirrors. Get tree proof 
jmd najLicnlurs- LbjiL jjqV yuu In a piylng 

fruafcnofls at your awn. aunmctaE Co., 
Avc. h, ni-eatijr . nin-iHL^ 

IIERE'3 A real opportniitty, If you want 
a baslneas of your gym that Is aubBtanUal 
ir.nney milker rigLil itdW and 1 1 nr, 14 ntl.ru Lied, 
future with exclusive prate dJon, and Lf 
you have 4600 cosh to operate a buoine&a, 
■trslc 163 Stockton Street, Dept, ll, Jack- 

jL-riV jjJt- . Mprldn, for r umpEi; I o delmb:. 

START Home hualncsa making atatuarv. 
pluggns, nrt rocicLs, noyeltlCS. GOUVenlTS. 
enneretc! palteiy, Ka.rdc![i Eiiipitqri!. arbfi- 
clal marble CIoctIur, liquid marble. Make; 
itHir 4 JWK flf’ubS^ mnjdft, Amariog profit*. 
Valuable Enldcr f tea. fJ-rcBLiv? H-nhiinn? m, 
jFM7h. Glen coe. ULnoK ' 

START Own home. oE B e«. No 

peddling, little at aia InvifutineEiL Free 
folder tells how 7i'm Suclctt, 23123 Bat- 
tollf. Hajcl Far*, MlCh. 

"RUBBER Maidn J 1 Makr thrm yaurs^lf, 
l^annulas Lns-Lructlons 25c. Ideal Service, 
RM-?, Park lUds^ 1 . HI. 

OPERATE Rauta used. 1c, Sc candy bar. 
pf-nnut, LKipt™-n, giLm vCPflOFS. l-owrat 
nrlcr5 S'^rthflldL 1 (lampany, fndiismala. 

Iowa. 

"MAIL OTdiT Rcf-" cjitl bnng y<ii| mnti- 
ey — over 40C Usted otiportunLUen — Guar- 
anteed methods earning money h home- 
work; :;parr--l nil llrnr-. Llftr yemr, D'tn 

Runt, Kjlcluia City, MiidourL. 

GRl^in r.a’S'n mn-HiTir.^ Guo-T-n.n.torft in- 

owrcl tl OQ capital I Mo xm, .Tftrj«.vlUc H 
Wij. 

TOO Old for Your own business 

mukLifi luturg suture. Drup puttal lot uvt-r 
IDO maiiify making lUeoe. Man toman. Box 

2011, HoJLy wood. Calif. 

CONYERT Tib cany. Jnlfl -sl&eE nCtap, 
volaablf llti, by cbemSatry. Froccs* and 
iamplle tE.Dd FVirty fgrmqtos HQc. ILarry 
|J tator. 4&fi Wa;;h:nE J .Dn St., Defter, 
CuLu. 

MILLER Madr- fbrlimo Ip pnrfnint. 
PLacut, lucul inullavder, larmuloi, houTOG, 
27t Illuatraled description 3? rnrt hAi- 

f niLTrinli I’d maEirynntii.rTTi, fret. "'CliurClL- 

LC," 31B So. Maran g-a, Pasadena. C alif. 

EaS-Y Monuy. BgbLetruciR- new. E. Q. 
UagadnrtL, L6i W. CtLUrcll 5t., FSiJpDLt, 

R. v. 

INVEST (4.TO. Frod-t *Tb m Bupprman 
"MQtriT Ovrrtiaul " iL.kO |- 1 l l j>: a k 1 1 . Amaz- 
ing proof. 33c. Sekayo, H07-W Cherry, 
Milwaukee, Wls. 



MAKE Yuur ovn Plcxibte Molds. Biat- 
■iary Art Goods. NavrLEva. Aruhrsial Mar- 
ble Flobuna, Liquid Marble. Literature 

K rjpiora, 107- M. Park Itid k l. III. 

ijti:r:K Hop.-y— umwnous paLnt black- 
out ne^casity, .Sumplc bottle 260 with 
taLLt. Fabiftjin- Cliepitml, Etbcrpp, N. J. 

FREE — 3 oil olewT miiLt order, home- 
work, local liU£ltL-c 99 aiTurs — aLL snappy 
nian^ynhakfim. Ltvwlx. Co. , hzhf.t Carpen- 

tci. GfUt Fark. Illinois.. 

COLOR Cement with thiizmcah;, Maks 
anrsEc cement saeden arnamerLbs Rglly- 
wood Biylc, Bojiipift id c HolSywMd Ce- 
mentcxaft, 05 T? Wgnitcrland, HoLLywocd, 

C&.LLE . 

INVESTIGATE The ucrei j jti i.src 1 p,L report- 
Cf [dau. The biHit D-urca^flful plan jn mall 
order. InformatLon 15c with. a. ir'^ulnr 
2.5c plan Included t roe. Leo Adams, 432 

Barrel! B L. E L ftn, 111 . 

FROSriGtlTY Gold iKig, -circular frot. 
Way tu 1 m-aducti, FltUUNUk, New Jer- 
sey 

COLLECT Your odtst-anlltiFT accoatita? 
MuEki.:y - lin^k gufttanEcc Creditor's Htrv- 

lae, MoqrcrOf L, Wymndritf. 

DOZENS SlJcknt :u-jni. yinak.nn prapa-- 
eltJ-o-nsP GurprL&Lnf. Fartkulars ltet\ 

lio* :02-P M. Amlin- Totts. 

"MONt:V niak log 'plans . Tnimulas. Cata- 
logue Li ud 24 valuable platio IDO. OtjLIku- 
don, 13& U Bi^. LwiilMifl HI. 

START Owti money making truBhnesa. 
Enarmoufl ptoflm. fiU'Luiy diunuful Writs 
ECj- True ajiuLLLCLif -par Licula m . SEiinette, 
1_€DJ_-B JeETeraon Avc., Brootljn, H. Y. 

~"3 MOST fiiiu'd in j iv j 1 urdu'r magaaln^i 
10e. Armand CarUer, 6U5 North, Fitts- 
iield. Maw. 

BECOME Mail order business man at 

hpoie. ChmUlUs nnd nuppltpa 3J&, Foster 
3 Ii3 ys , Waynuuburii, Ky 

AMAZINGLY" Have], fiudanLlag, prat- 
liable bnxjncis or hobby. New [laid will 
create- demand, especially friends and 
M-a'OidtLrArtA at buy:; in z^rvice. Wom^n 
ran handle. Emirnej WLU want 

your con tract. LUtk or no Investment, 
Bo first in your locality. UomFlntc- dotolls 
$L lib ar defume u-Uurpn. SLeII Craft, BOX 

3461, TCAJms CLty. HQ. 

" START Youi own mall order builnoss 
on small capital. Be a successful mall or- 
der operator. Euarpmun i^radL imkjmj LJIL- 
tiDE, fmdudDbE. lELtoit-iiClLuj. LJteraUjro 
fi-ve. Century Mdil Entcrprlsea, 162 W. 

42 Street. New York City. 

MANUFArTrUHEEfB YBlunblc iwmuliLi 
from analysle fur taduy'n E^catoni seJIlnir 
apetlallltifi. Our free Formula Messenger 
explains! Mi ller's Chemists. Tamps.. Pla, 

PGR An mrtromclj profttobla lifetime 
bm i uta&, a^eiatc a coQudJan ageneyn 




YOUR Own boiBlnesfi 66 page book. 46 
pla-ruj; U4 i>a*e mi mazing I0g. D^ Seims, 
&5L1^P Nm-th BLh, $an Jon; , CalK. 

WEBER Typewriter Mechanics HchooL 
Rl ruplihijd ti^aii-'ittidy-rrppjrLEiir larreos- 
inj. Cantan, ObJo. 

STATUARY: Maia ah kinds. BLmptc 

linia:.^. Make and inKlall arti filial tuiii: 
noorlog Jn color. Luimd marble. Other 
mancT-malcerj!. WrLr.e promptly, latJrra- 
Id rt: ft-fru. Oompb-Trt, Boy 7D6, St. LorulB. 

Mu. 

WARTIME Plan. Wifi VflLL eLVc Ui 5^t 
first S6D0 yon make? AEtcrnoons free! 
Work name. SL.NDil manth. rcporLfd fex-- 
ceptloaul — fUU-tlnu). Expect surprise. 
National. Box 1 2 < 0 . i+Jin Hernardlnn. CalJ-f . 

1 * 10 . 00 , ilDU.OU WEEKLY U-iinH naWdaaL 
Stump pteue Clement, B43 Arthur 3L, 

Roch ester. n_ y. 

MAKE Money by mail, the way we Go. 
Free information, Maywood.. iu3 -prBad- 
wqy. Ni‘-gi Tprk 

INVEHTORfl: Forwlghtod manufactur- 
ers already pIexppehk BHieti-war naif of astf'W 

nun-ioJIllrary prudail*. If you htt-Vv a UGC- 

lul invention, patmtod or nnomtontod, 
wrlto Cha-rtrifiri Iel^ULuLc af AaiuriCan In- 
vrfLivii&, D epL 4-C, Washlnuton. D. C , 

FLiAHTE^C Industries offers Indusirigur 
men an apparlaaiLv La it art a bUSlbe^ Of 

thaif- awn. manufacturing art ko wto, nov- 

r’lLlH!!.; itau v h : 1 l I r <; etc., In PlarieX. and mar- 
bio imltotlnin Ba matcrinl mptr.i *1 grtl- 
eti'K Rubber moulds fUrdJuhCd fat Sr-ee-J 
urodnellDn Smai] investment hi'imre «ood 
Mturna. Wo are new placlnR- big chaLn 
Btort wLtti manafa.4itur?rn Wrlto 

far intfTcstLa.E bacYteL mailed free. PLaa- 
tex InduBtriK. Dept, A, 1D35 Washington 
Ayf. fc N«w York, 
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AGENTS WANTED 



HOW And where bo obULFi capital. Fully 
explained, partlCulfcfft tree. Star Semt?. 

Wapafcan cbi. Qlri a. 

POTV0NN And ' potato chip machine*. 
Wc help atarC men and women Ln biissn^n. 
Long- Ba kina. I96d Hi gh. SprlMfirid^th?.! 

L [QUID Ut rtde -Culof in l. «]aTcd ! MoLd . 
brush, s-pravi CuuiiHsaJtJan doora. rubbui- 
EcmtLC molds. Particulars Erne. MurbLeiE- 

jntf Berri-r u. Edwardavine, I llinois . 

CHARTERS: DeJa^aT.-; bi-rt. cheapest; 
Tree louno. Cdienaal Charter Co.. Wii- 

mJ-ogtcii. Ehtil- , 

127' WAYS To mmXv manpy, m httiEi t at 
oljlce huS-lciC-SS of your uwn. Full partic- 
ulars free, ELL'c Co., 214 Grand at.. Neff 

Yurk. , 

2c DAILY Fiji tar Haw You tiilc* un- 
der ]■'□! i r D«n name, Cn-GpuraUvc 013 u L-zi- , 

1 3ft Lekl Baton Avenue, N e-Uf Yflfk. 

SELL Bouts by jruiL on cftmcaLsBion. No 
Mock to carry. Orders come Id you. May- 
wpod Plibllanen;. 1133 BriMjpYvaV. New 

York . 

.FREE— BfcK LLst Of helpful bOD k£. Pop- 
ular Mechanics tress. £UU E. Ontario St.. 
ChlcnKU- 



EOftMULAS, CLANS, ETC. 



MAKE Feus( ifdlink product*. No 
dtKqery. “ChetfilBl Approved For mu] aa .' 1 
Catalog free, Kerailco. 12 -F. Park RLdge, 

SljMj|. 

■■LUMIKQU 3 Prior 1 sUlhffl In dark. 
Easily sua-dhf. ISO «th?r fortnuloa, plam— 
all «e. Ideal Berrtcc. - 3 fl 7 . Par k Ridge. Hi. 

FOR-MtiLAS — Latest, best. Analysis. 
Literature tree. Belfort . Eriidnernns' 

Buil di ng, PM gUft 

NSW "Athlete'S fWt rh IrtJitmEiH I or- 
Jj-.ij.Lll. tl 00 . Starling: Products Co. h 

Springfield. Ill . 

WHOLESALE Catalog ; Chemicals; 200 
fatmubw. *7 alhisls Joer+idJem: 4 M onpuy- 
ILjaEly rjUijj-, — Hie. Ljjjjs Moore, MC^LlT, 

OfV g O h. ■ 

HECLAtfcf Tl*rd. cranlt^njft cdl, In^trye- 
ILdel. 1 - rf.nl Lilt bill, K i l II ;;E action gua r 4 htet)(I. 
Prairie Distributors-, WUnmcr, Saskatche- 
wan, Canada- 

INDIVIDUAL PaTmuJiLf,, pnau, Lnfor- 
muLl-on free. Warren White, 130 ft Cmn- 

m-CTOc, JLJa.il an, Tciw . - 

ICELEBS Iccf Colder' cleaner; cheapen 
trui fr ucUQH? 15 c, Ttnflj\ Corington, Ky. 

‘ ib.OOO- MONEY-MAKERS! Authentic 
form irian, ifcip-rj: . srece-bi. filmp-lr cc-m.- 
paundinr LtrsLcuellona. Supply sources.. 
Make most anything! !?24 page JLIustiated 
bpi 3 t, ft .£□ pwtnui-d Dr C.O.D. {FDrRiBn 
Aiinm.; Brb'vn Company, Chaste 

nut Hill Magaachus etts.. 

REAL MjinuTactntJnit foiuiulas. Lists 
iitc. Cumuilnga. cnemJ&t. Dot don Avt„ 

NyTiLcu^c, H. Y. 



CHEMISTRY 

WIN N't New Idea. cticjcilcLi] klta nnd ap- 
paratus outfits for students, bLg value. 
Free UtEratum and taUloff at cbcralrala 
and Lubutalory supplLifS. Bend 3c return 
pmtnfo. jb-7 Winn. W- iDid, New 
York. 

FREE 1 Chrmlcftl bnplclp-L, fm-muli*, bar- 
Bain:; E 4 nXln, Glover Bids.. KAPSfiA QltF, 



CHEMISTRY Laboratory apparatus and 
Pbacoleabs for InduatrLaL analytical, ^nd 
private exrieriinentnl Jaboratori^. Com- 
plete ohemlr.nl lubaiatary supply aervLce 
r-or cartespondenca school students. Bend 
2c lor Tiee- 43-page catalog of ohomdals 
and. apparatus Depl. M-i3. &ioilowicnl 
Supply Cd. t 1 17ft ML Hope AtfS., Etocfies- 

ter. New York. 

CHEMICAL EapurLdirnber'e supply cat- 
Blog Tit. OolonLal CheoiLcal Company, 
Rroclctnn , MHg. 

FREE Calaldg; chaUifj/. mlneraldgy, 
bioldgy. Enlcrosed<pes. Tracey LaPpraLp- 

rJgr:. ETiLmlun, Illlnal!;. 

BFECTROSCOFE For quleT efieoitMll 
BUklytUs a2.jn. EultLnE 3am, CBjnpbtll, 

QalLfornlft. 

CHEMTCAL3 — SunAll fluintitbea. appa- 
ratus. CrUIos So. FLeJschcr'E Laboia- 

EOjJcm MsdlOTa, JilttMi. 

NKLF UANTKI) 



BIO- Money talcing -ordera; shlrti, ties, 

b n. r ni rr;. - , ^m.dr-r-B'ca.r, prnLi, Jn-ckob^. Rwc-Jit- 
cx±, ^iriir-UTins. etc. S&leiz ■:-qn:pmi:jL' frtt. 

EipcrlsnoF unnecessaG'- Nimrod. 4922-BG 
Lincoln. Chicago. 



HEW Air raid ahqc ^weepa country. 
ZiiK- nn --rips off. Nu lumblhig or tjroak- 
Ipk oE lasts in blackouts or when ii.la.rufi 
.^uuiicb. Huge profits lor Jlrcnt aii^bLen 
hjiU wovuon. Hundredn uf oilier f ast -sell- 
ing shoe styh*^ Write lat tree samnlo 
shoe outfit. Mason Factory. DcpL M-Sa, 
dhj ppcwj- Falts, W isconsin^ 



FATICIO'S'IU -SJBLLi— Dig profits, ^verjf- 
body Ihl>-j:. EacnpkS 5flc (no ilamps), Re* 
liable florfrKis Frccefls Co.. iMamiracturtraJ 
WfctJriuaton Bank ^I dg-- FLtt& buigb, Fn. 

JU3T Fuil put and *11 ibfimn filed be- 
come risible. Agents IflOT pinfit, Vlalblo 
FLLlnc CD., 615 Linn. Yankton. D^Il 



I WILL Give you tS.OQ- worth full SlTij 

niLckegeu £tuiU, gyd«erJeE. soap, etc free 

If you Agree to show freends ajjd pmera. 

Amaimg npji re Li m i: jnuney nlfcfeJhfl oppnt-- 

liinity- write Zunul, ft2S3 Monmouth, Cln- 

rinnatl, O hio. . , _ 

SELLi Weldei’a gloves and mittens, sain-r 
plc u^slr 42 ppstpaltL Big agents dis- 
count Kricwjil dt Hfg. &D., Oconto. Wls. 

wd^bEFFtrL - DpjH^riunlty. Mlnrio 
atd-no gty-H Ifio ftbjiTcs tf> ruin* blide. I:i- 
4-pire. Orsnsteln, ft221 - 23 Ave., Brook- 

Ifu. H. Y._ m 

FREE! "water and our Mnccntratw. 
makes flavoFi, Eutlnnn. .-hrimpaa:;. 7l! nirud- 
HC I.*; . I fibrin., buE.lLe.1 lU rnL-sbiri. Qu.i.kO, 

E-UDDJft Russell. Detroi t. 

MEN Wanted lor old HawEclgli routes 

Which JjRVfl IWld OUT dealer? hLg for yrarj;. 

Oi-er 3CK) fArm-hcmc nctpjsltlEft. Old 
tubljfiliEd detoand. Specials every trip 
help ino ke Larger sales. Law wholesale 
s?rtce®. Good CA-th proflts. No upn timita. 
Nq iayoflsL 11 ycu wil] sL^aily Jor 

g rind may, write. Give age, relerences. 
LLWlctgh ca. t Dept. G-I5S-FPM. Fri?«- 

gort. III. 

COMIC Clevrr rvrirjday Rrmtling mrdS. 
Stralc y . N1I3 Mulberry, Spring Held, Ohio. 

TlilES. Autcico'p 'ktops thSer-es eoCd. pro- 
tects -whole car, sampEe ftlrTP^ Autwop. 

E- Ml IB P BumcH. stroll, 

MEXICAN Fralhcr. utraw ptclurL^; 
sandals, tsbtocththn, rtc. Quick seLLcfsl 
100*; ;- -□tiCi-v pmfltE Free particulars. Sam- 
ples 10C stamps Marque* FA ApurLadp 

lira, MnLco a tv, _ 

DOLLARS Dally r ManilluntLirlnsr. mull- 
order iMiSLr.Mr.rj; Si injuring literature 1 

EhCJ HH-PM, A ustin., Texas. 

0ELL TUe locks. ' Five exclusive f»- 
tUTCS Bcrvwcll Product?, ctevfilnnd , Qhin. 

NEWEST PTOdUBtS. 2nd-, prnllt Tfp*i.t- 
er s. Fitcnchmldt. Locust. Q uinsy, in, 
RE Your own h Oil. 41 OD— tl 50— 12. (W 
advance commission every sale. Oafctytoc. 

rprrtj ^ulpruof furiLgE e-Hoek. Speecu.] a! - 
fers. Free i:qu I pinent. Mo?nch Sh l-e Cu-., 

Fil-l, Bos ton, Mftsa . 

WK Pay yciu $5 fnr .■: nil I hr len II bnxra. 
5D beautiful awaited i^ame Lms>rLtUcfl 
Ghrlatmps cards. Bell 4i on You make 
50c. Fete sampLes. Cheerful Card Ci j-., 

47 White Flalns. hr. V. 

A.CJ 1'GLARM - Prot^cbi car- lirti. 4am- 

S Lr otter. McGee Radio, 3-2D33. KanHaa 
iiy, Mo. 

WAEt Maps | ^ AdvnrtiHini! nr without. I 

3z.rn.plea Itlc Tale Sain, 10ft Yale, 3zcl 

Amonlc. Tesas._ 

LORD S Prayer an a rra! penny, SrlLi 
on sight, FulL particulars and ssinpLes 
25c. Fcrklns, I7fl5 Bioadway, M-T, Chl- 
peq. 

START SJJlLbhfied □lanufactUTlhg. Illre 
agents. Extremely profitable. Thermowka., 

ftttii, hl 

FREE! Mexican curios, naveltfsal BJa 
profits! Q flLLo Apar^ado 93LB. Mexico City. 

BFG Money Lairing orders^ nhSrhji, LLa, 
hosJury. underwear, pants, Jackets, sw-rat- 
rn?, uniform)!, clc- flaLes equipment free, 
Experience unnecessary. Nunrud 4!122-AN 
Lincoln, Chicago. 

tlG Profits sdiltlg Shell on Dost Ab* 
sotbei-i. Saiujileh fl— si. Oft prepaid. Shel- 
ton Mfg. Company, Colcrado Su-rltiiB, 
Colorado. 

AGENTS. Bir- lino inoludiuc food prod- 
pete. Fast RefltSLi; (yruiciiiian ,nnd barg-nlci 
dcaia Low prices. Stud card for hi* □ut- 
ile ciiTrr wiLh Rfft, Jfo-Ro-CD. 3T3 5 DwtLer, 
Bt. L ouis . HD. 

AGENTS: StAmpLng names on naoTtot- 
kev protectors. Samnlc chrek with youf 
name, address, 56c. Stamping outfit*. 
Ejubli::n clieric^, irh-rci - fribs. naiuu: plaica. 
Hart Mfg. Co., 2U3 DffTSiW SL , BrObltSyrt. 
N. ¥. 



AGENTS — Td mall our literature. Good 
profit?. Remo buslneu. Maywood, tl33 

Broadway, York. 

AGENTfi— 3fia^ Profit Bolling ioid leaf 
letters; stare a and otDeus. Free urapics. 

MuLaiilC Letter Ca. 433-13 NaiLii 03»rk. 

Chicago. 

AMB1TIOU3 Sehcol uetUbrs — Sell oImd- 
mates the "tep^' 1 In graduation name 
card*. Brri cumTnltolons. FT« cord? 
AgrndnH ir im ng tike wild, fire, Hurry! 

CraJtnwrdfl. BaX 315 -L, Pltl jbu j:gh, Fc n ilk. 

GAS StaCiim .1 wanL thtx new pwLeaturL 
Bcces^lfv. Knlnp. Lnog B ^ach. California.. 

BIO Mdels? applying Initial); nn aulDcnn- 
tllcs. Easiest thlag tuday, Free ^abiples. 
It you sell printing aod advertising ape- 
cLaltics. wc have- an excellent sideline fea- 
turing D*ci.Lcoraan]a nsrur- plates, in small 
■quanULLBB. "Kalco. 1 ' 137 ALLanUc Ato.^ 
Boston., M«a a, 

DO You -want agenLs FCV TOUT DTCPO^l- 
ticn? Your ad Ln thLs snace will placE youf 
mc*SAE<* bcfOT-O hapitred? □[ raeh MfifcLELS 
faLt-sfEElng pj^Kfucti. Mv folder ".Hd# to 
Bceurc Aacnts.." Is CUlcd with nroal. I'll 
alaiLLv Rend yau a copy free. F W. JotlLl- 
son, Manager Classified Advertising. Pun- 
iliac Mechanic:.-* M again jje, M0 E. OatailO 
Si.. ClLlcaao. 



tllCIt-GRADE SALESMEN 



ATTEh'TlON Calendar men! Make big 
money diuL;-- Vrlth Ejjqulfe'a fambUe 1^43 

Varga Girl Calendftc now. can be spe- 
cially Imprinted. Wjtli ynur cualmner'jj ad- 
vertisement — nella instantly to jHrOtipcct*) 
everywhene. Literal daLly cash eanilnp- 
Exeelleitt exclusive sideline. Bn- first in 
field Write today. Enquire MagaElne, 
Vacga Girl Calendar DlVlaian, 415 Falm- 
□Llre Bldif., ChlC fl|pl 

SALESMEN; Writ.’ Ear dulaili kulhng 
twin scrubbing briiitiea, aslf- wringing 
mops with changeable head?. AMo 
WaX. ab1*LLC*lora fitting our twin - bruabeu. 
A rcv^hi tlon i-n clnaPfilg jhlteriniE-. The 
Twin -Brush Corpora: Lou- CLarluVllEt. 
Tuuneaflee. . 

CALENDARS. FtfiA, novelties— Bwiitt- 
fill c’omplete hue* all Sl7«? L including 
juinbaa, samples free. Start nor. be fifst 
in field. H*m:nK Calu ndar Company, 6!l3ft 
CDLtage Pr QTe, OuXcain- 

PATRIOTIC ajvc-flway. Yqur *ppor- 
tuidtyl Bell Amnrica'n- enpat tliuefy busi- 
ng card. Merchant's ftdvmlsMncjil 
printed free. Bells del sight tfl everyone 
In dusincss. Froc Datapies. No car, da- 
perl enec. or cash neceue.ry. Reply *!■- 
mail today. Buk 5l r Dept. P. NotWOPtl 
Rraueh. CiuclhnaLL. OlncL 

SALESMEN; Add a jiiir.uine £13.^1 IcaUi’ 
er 'ackct to vub t ILnc. Bamplc X7 ^5 post- 
pjiin. KrinWald r M fg. Ca.. OcouEu. WkS. 

MAC AFLTNUR'H aaft Page lU?torr Ircim 

grandE*.tb*r down to DOUgJM MiiicArllLUT, 
the man 0 i the hour. Sample tl.50 pre- 

P LH with -agent* selling proposition. Juhn 
Elgin, Publiaher'e Diatri tutor, CnchLee. 
Ari&ona. 



WRITE Yinrr OWtl Snecmc— There E k hO 
limit ! 4ft 1 ’ ;■ commission dally. Np expert- 
encc- necrasary. Bell 10U0 rveryday buni- 
n™ nefrtflltLfJ and ad^crLlaliia tlpecEal- 
ISa. No inv^traml. Free Hales porUolfii. 
Wll lena ■ SL30 qiadra. Dept . 47, ChhtaffQ. 

" advertising Book matches AmtT- 
Jeu's largest manuiaclurpr of iLcilon label 
teok match r? aelliBg Une. Larao 

Bair; -producinp kit. Sample mp.ti’hftp. 

Complete cut pataEog h 17 iOlOV eooLbSna- 
llons makes oellliaB easy, commission lit 
adriince. Superior SluLch Company, 7530 
Grccn-wpod, DepL a- 7. Chicago. 

BALESHOARDS — Lowest prlcw, Divfir* 
3£. fllT Wo. Second fltrett. Milwaukee, Wia .. 

MAN With car to i-siablish retail store 
TC-uLe. Openinifi almcst cverv locality . 
Napdlt ordnm- for nationally knaW'sfl Utan- 
lifacturcT- Jnbbor. Average CCUlimt"- 

fiiflu. Bwady PIy pay opportunltv. ■Sales 
cspcrtmoc unnecessary, Worlds Frdd- 
ucIb Co., Dept. 1D7. BpeoCer . l Ud. 

ADVERTISING BiMik iriatctwie — World's 
1*rg03t "direct -telllns" booK m*.wh fac- 
tory o-iTcrS lad-.-auC'" rjLsh ■rarninEa cAlllrus 
an eveiy typ-t Qf b'isineag. Experience un- 
ncewary- full, part tlmr: low prlcefl; 

Irish guallt^L quirk didiv^rEM,- powurlul 
patriotic dlapfay. repeats. Free tit, ln- 
S-triquUgrj, MuLtih Corp. of America., 3423 

Wat Iftih FI.. Dept. E- 7. ClricngO. 

SELL Evertduy drooling rurisl Llnbi- 
datlng 3,0fift,oDG profiiablo sollarST Dallf- 
t Ivi free! Sample tex 25c. Elfco, 13S 
Nurtn Wc53h, Chicago. 
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POPULAR MECHANICS 



Bid Comm Lbs Lons — selling to stares cel- 

luloid Pric ins tickets- mcUl Khrtl mould- 

Lhk. To riii.iiiuriiCLljs, laecm ^uvuia, Etigzts. 
F. Prieto if Prcai, 12 * Wlilta St.. Hew 

Yait 

NEW Specialty — frclls flvrry burin w? 

and | L!MM I'Ll Hit] tILILIL. Ffrllf I L 5 lHl-le Id 

dully juiy *274 w?*t|y, Farrell cleared 
over 411 , 408.08 sgosubly. Write F. E. Aijil- 
fllron a, Presid ent. D e pL, PM, MubLle, Aia. 

EAIiM Mbdkv hi lYtuir spare time taking 
nubKcri pilous to Popular MceJumic*. t'n- 
11 mik'd □□ssLbLhlCn. evnrv (amity a brdS- 
DEC-t. Ea=iv to sell. Bonus ciaid In ad-SHInn 
Tq JiLenit cqizLmtHsJnjp, 4 iond PMitciird Igi 
In ft her dctaLbi today. Circulation Dent., 
PamiLnr Mf^tinjiLcs Magassne. 3 oa E. On- 
tario St.. Chicago 

EDUCATIONAL AND IXSTTfUXTtPN 

LEARS' trud Blurprinij? Egy a bettCT 
job in ffar praduehon. Thus practice act 
in niuepriitr. Reading for togbRtU’H in- 
ClUdn 36 oiarhioe blueprint;; far rc-nrhnsr, 
All taken Trsiti actual machine crperatiocis, 
jilso instructions and answers. Bend . 12.80 

1 L>r Kl. AtcKxnrht i- McKnlght, iiLwnn- 

Ingtori. ILELnal a. 

"BS-UtPRIirr Kftdliu Made Eur." 
Just published — 42 . 48 . "Dirsc] Handbook." 
H$&.nu edlthmi now $ 2 .A 5 . Alexander's. 
BOX 713 . W-ofrlithHtaU . D- C- _ 

BE Ifappy—cftm moT^— win friends— Ln- 
ctemc yaur tn|Dym cnt—xLth thCSP =RTCat 
IriLtgalELi in ££l[-< Leaching banks! T"H n ^ l n r : : : : 
— Music — complete reiGTboofc courses! 
which fln you ^unt Tor free E-day t*am- 
Inutjun? li uvf La gni Chines dnnrz kpanish 

se-lf-taught: hfiw to play pinna by ear; art 
el cammayDn; gw* of eUfluam; 

1 . 1 .' 1 1 Cjjig and selling — Jack W(iud lard'll KyK- 
tem of writing far moirey; hum- La ^arry 
Mi Otetaf oily— turn your natural tendency 
Into inojluy: Shelfl'lrt Cody's n ^ 1 arc af 
spi'fltinc and writing English Language: 
atrutrgy In hi-n nrfl I n people: new ways lfv 

ptibtograpJjyi nr Kat fij'fcnikhgnLi^— hg-w Ip 
Tccwjni^c, enjay., remc-m t>er them; book- 
kwiping made fu^y; how to wrltO letter*. 
Order ns many ilk yen pfcc! Rt-rntf & das*, 
Return ttusM you don't want— pay only |l 
each tplus pflatftgcj for books you Keep! 
Srnd frEorKamrnatlpn prder fwtthmit 
money) nowl Garden City PuhiLsliLiHf Co. F 
Dept, mi, Gard e n CLcy, W. Y. 

WEIiDIfrO-ElnULc arc. Learn croftt- 
able LtliIij q-jickly Ihraueh actLial prac- 
tice. individual treSder Lnt-c.ruotJgn at 

bftT« CD.it qf matr'ilal.t. Pull particular* 

free. Valuable wo-Jdln^ lessons book 50 c. 
lEabniL v;rLdJrjR ijehw], Bon fI- 72 E L 
Jrqjf. Qhtq. 

KEW Wrtbeis wanted t& re-wrUo Ideoa 
In tmprrs, majr.ixtnrs. bonks. Splendid op- 
portunity to J ~brcalc ElLte 1 ' p r dN Llj'lI !! 'a r L r - 
in? -Lr-id Hu.'li popteard for fret- dclaLEs. 
f^amJart Wrltei'n ScnrlCn, Dcq>t.. P- 1 *S. 
Ei. L OliLS . MO. 

WEXDTN& Opens Ihn tfp-* to Good rny 
end. (li'.ui-j JU impafiaul IndtlSltiEa. Gri i'fi - 
Lr.ff nern |nr trained weLdr-M, rTCDam 
now. FiEicCJca], pi 1 n-iiTial tmi Eli nc cpirn 
time at ho me And ChicaffOL WrsHt for freo 
facts. IlLiilitLn LelkIii-'E' nrisr Institute. 131-1 
^eLden. I>cpt. 121 . Chlca|o. 

"BHOnT-citn 1 Oambdncd 

With PraclLral McchanLcg Simplified." 
THIS new Hlf-study cmiTEe La ziow ready, 
f-ar^e llluilrated vgJumD with q-uestlona 
and aPLSTDm, OnEy %l postpaid. SatlsfRC- 
tton fuaiantaecL. Tew d^tuLLx, Write 
Ncl^n Co,, COD Bhuinmn, Dept. 0 - 306 , 
dhicaffn. 

LEARK Dru*l*Ba tilifJ-ac^UtLes. Practice 
■Maturmwithy and Metaphysical hualirta. 
Write Dr. Manila. DrLond, Ftactda^^ 

HMiTO Cnmmnnl ration ro-ir^e (cr hrarc 
tilLidV. -Covets a]] uhSsL'K uf np era ter H- 
ccnw end Job repiitTcments. Free clrcuEur 
Jfn. Oat NlLtan Hadie Hehwl. £l E 95 t 

42 nd BE . , mw TOT I t. _ . 

DRAFIIHR, TrljenamnLcy reursps Cl 
each! Inquire J R. ailea. USE Sdyem. 
Burbank, fral|t,_ 

U. S, Oovenament Jqba. War causing 
hundredfl appoititmenis. il 26 D-tlQ 20 fimt 
year. Mtp -■BorrarTi Pirpare im mediately 

lor eiiflinlhatjg]^. Fi S !| p*rU<tllA« and 
list posttlima. fret. Write taday. FranklJji 
JnjiLtutc. Pept, M 3 , noeftestar- U. Y, 
MAIL Deity- ( 2.00 far Sfi.OD dlBjrrammed 
home ballroom daoeu rnmnie. Luda-La'j?. 
£ 3 ^ d eary. Ban Franc b ea. 

GET Square, now wjL:l Blbtiml weftHh 
lore and Achlcte real independence. Send 
only on r dallur, tixLay, fur U. 5 C 0 ■ ivtmt prl- 
■rate typescript copy. Emctaz- 3 , Montvillc. 
New Jcrecy, 



SECRET InyiiSliRation. Exoerftnct un- 
necessary. DcutLive particulars free. 
Pu<ji-m^ Watrnnif. ~M- 2 M 0 Br o ad b*j. N, T ; 

BECOME A Dae tar *1 Paychalaty 
(P e. D.y Teach secret of conconicnc-nt. 
hqpptH^- Solve nrnmftl WOtliw, Rrec 
baole. Colt-Eic cT Umverzai Trutik. 70 -B 
East Jackson. Chl-cano. 

LOCkSMlTIt CuuTS!!. Lnck plckJiif. 
key fliu nr, etc, ti do unpaid. Lea- 

* Edith, Canadia n, T cxafl. 

CLINICAL Laboratory technic taught In 
Vaur dvd harac. 1 'racLjcu out lit siLanlird. 
BulleUti free. Imoetlal T^chnLeal InatL- 

tu bn. no* 37 :i*E, A':i:'iL 1 n , Texas,_ 

LEARN Telegraphy l' "^plentifd" opportu- 
nities now prut-alt. All wXp nous la-w. CJaL-> 
^ics free. Dodim InBtUMe. Dept. M. Val- 

Jianlinq^ Indiana- 

HADIO E^Klrtefring. brcadcasttna. avia- 
tion atld ilOLLCc llilIj-j, secVtiiiiiK muTlJic 
an<f Mprue triegraistiy t^uiftit thprod«hty. 
All CitptiELM'.M luw. EJaLalnir tra?, DodBC 
Institute. Dept. R, Valpaiai lMt, IbO, 

ARC And spot welder*. Make them 
Twiridf, very siiEinlc. Ine sDenaive. Ccm- 
IjLuLl s dEtails 25c. PniMilar Mi^ch anl ns 
Press, Dept 402 . 240 E. Ontario, Chkajp. 

CARTOONING, COMMERCIAL ART. 
SIID 1 VCAML WBlTl^d, SIGN PAINTING 



CREATE CarlofrnF—hrrt'a Brahd 

new book Ot JLciLf uclion uO £niulr draw- 
ing. D\er 354 Lklustratlona. ti.OO post- 
paid Ray Kct^Lpi. Rg* 407 r Rochester. 

N. Y, 

CARTOONS- And EltuEijm-TclaL illaatriL- 

iLons. Expert si-rvlce. Ned Woodman. 

MacirM, 'Wlacapalq.. 

J-LAl-tif* Alncuiy. rxipjlpR and diipliCfltlna 
OfrmJc ^urLonns for advrrtiacra. Ad-i^p-rv- 
icr . Arsyle. WlsconsL iL 

CARTOON 1 GuiLrahlBed gaurs^:, driC- 

ln$ pencil , liaper. f- 2 . Wat fen, Cartoonist, 

NT: ; :i!l ! 3 -nilii apafeanf-, Waj.ti, 



■ HOW TO- Be a QaichlrT" — 7 SC. IlliiB- 
tratad twoklet by professional eaemon 
sriV«s Rap-^rLtlnjr cqKhpds. marketsi 
CiuhIi IIlLx hi it tnooey-makini fluid ! Tt. 
Hkher. Dept. M. 2715 Hampden. Chlcaffo 
ij e nclo se poat age.l 

CARTOONING Cm:Tse--. 3 S |pa.-H*ns, £ 
bixittati, 414 allustraaons 140 markets, 
personal ciitJcIsm *2 43 . Templeton, L 4 it 
wrlllpfitn:i, jtlsin, iLLL^ cih __ 

CARTOOmpro GOUT**;— hc iilustraipd 
Iraaom, Hur-r QUO ^kptrhfJE, SL 00 paslpaid. 

Mantes Studio, Bo* 9 H 5 , ra^aelena. CilLlE. 



ADVERTISING AGENCIES, LETTER 
IVItITERg, FOR ADVERTISERS 



ADVERTISE FcofltabLr £15 Teaches 
S.QOO.Iigi? Bimday pca-.'j^aprr rradciB with 
24 -ward ad, NcW&pap«r, maifu^ihr, IhiiSl- 
Jtii-ifcBl ratebook, free. ChLcaso Adicrtifi- 
_Lnjf Agency , 3 n-FA Wwl Jr ickjna. ChtWifl- 
MAILORDER Letters, literature, esm- 
naisrw. written, Powerlutl Gtmrantcedl 
KtsiaL^ijabh 1 ! PEnlcrL Ad 1 . uiLiHiliK. 101 3 P 

Lof. An# elefl_ _B: reel . Los Angeles . Calif. 

ADVERT IS tl: 24 Weril:; 149 rulTBpa- 

petr.n. tn 5 i: LLsbt free. Advertising Du- 

reau. 45 3 5 -C Cot taffe Qroje, ChLcaso. 

FRE&— Wctf Adycrtlscra Rale Ouldt, 44 
-qa*m. Indudrs LvcrvltLliLp. Laweet yatvs. 
E H. Brown AdverLlstafi- Aaoncy. Mer- 

fihaiMilBg Mart. ChLciiro. _ 

ADVERTISING Placed all macartney. 
Jipwipapen u S,A.. Canada, ™ t« 5 , 

Free Eervfcc*. 54 -qsrc eatalaa If*e. Baker 
ArivfTt kin f Ag^nsv. A-iBf* W. Madison. 
ChLcago. EstsbUshed 29 yesTB. 



hlHiSiiHS EES VICE 



CHIC AGO MaLE addruBb: II irmnlhly— 

RrcdsLofl. relorwardlnff your OuiLn.c*B. 
personal mail. Gemiial. 3 d WVj.l Wub- 
iufrton. fffistflbElBhed 1319 i 



RTBRER STAMPS AND OFFICE 

aUFFLIES 



UNION-MADE, SuperLm- qiinlLty — r ra- 
SOnSbLe. RrJbhSrdt'j;, 2 2D 5 CunCaOnt, 
Bronx. N. y. 

ILLINOIS Rubber SLinnp Wqrlt^ 2912 
F.M. H. Rockwell, Chicago. Catalog Free-. 

BUDDY. Your name, address three 
LLiimk 3 - 50 . BI<K-um. Si 4 Bradley, Peer! a, 
IUtnode. 

3 LINES 30 a; CuahiOaisd. indrked, 35 c. 
Signatures 31 . 3 U. Etoinprtle. Wauwattso, 
WLs. 



S 1 GNATUF-ES, Cit-siLLatiud Indued 81 . 50 , 

LiiiiLO. Da^ 402 , YaungiitaWn, Ohio. 

2 LINE 2 &c. 1 Line a'Sc. M. Slrilble, 

CuprrtLcuj-. Calif ari'.Lu 

KNOB ItandLu, cjiLUotmd 2 hue* 34 e, 
% — 40 c. Stump Works, Ccntcrport. N. Y, 
2 LINES 25 c; 3 Lints 35 c. Btamd Works, 
Auburu. Nebr. 



TVFEWR 1 TERB, DUPLlCATORS F 
Office DEVlCta 



TYPSWRITEHS. Adder, kimnmiuh. 
mullLuraoh. addreuDicraalz Srnd far free 



lists ot machines that will bcip you at 
blS DfJfifc Prinll. 28 Pruill ELdg.,. Uhl- 



PR 1 NT 1 NG OFTFITj; ANfl Sl TFLl^ 

3 -COLOR FrLnbt? — QdK PpfrratlDn T>p- 
Inj, disjoins er wrLtinff, Free iiarciculafE. 
Calar-aiamy Company. 144 N, Baltin. 
WLChila KatiaaS. 

“ we D«ry dupLlcatora to beat Screen-O^ 
Fruit. Reproduces typewritten letters. 
hnLt Lanm prlntcng Ail cciara. Lf-ttor 
$ 4.89 IneLudirifi tnk. SE«kLCil 4 - Writ* 
Anthony Unis, Peoria, 111 . 

INEXPENSIVE 0 X 9 FrinLtng prtsfl. De- 
tails free. Novelty Shop, Dawiiavillc. 

Laulal a na_ 

PRINT TTour own cards. Htattanerv. cir- 
culars, adverUstns. Save mon ry fetmpl^ 
ITU lips furnUhed- Print f-ar altte^S, niCO 
piafil. Junior autJIL * 0 . 25 . senior outhia 
117 . 35 . Details free. ICetsey, Inc.. T-U, 

Meriden, Conn. _ 

PRINT' At home, l&c will bung a tom- 
bletf catalog at aruanri. tvih! and Hunbllea. 
F. Feifter * Company. 6 Cqtumhla fit.. 

Nrftik, M. J . _ ^ _ 

BARGAINS — Fressea. tvoi!. funntlca. 
Pi-nd ntBinp. 159 Harvard, CarObrldge, 
MrtSii. 

U 3 TO Pr^s 5 #s. tyne. siiddHih. Lift* 3 t 
TutabaURh Strvie*. Ldysvlll^, Penna. 

FBINTINGh MULT 1 G R A PfHNG. MIMEO- 
GRAPHING. GUMMED LAE ELS 



AIR Mali enveLopea, large No. 10 slie 
red. white ?nd blue border, your printed 
cOracr card, 104 postpaid it. 00; IMIO-SJ -110, 
Free pricelist uth zt prtntJni Trajiiames- 
Ican Envelopos. £12 Si; el by, Detroit, Mich, 
POSTPAID— All colors, MO "ahects, IDO 
cikT'ulapM, SI 1IU. JUdU lats, SJ.SU up. 
ThouftanOa pleaae^l Vlieu^lu Pu^oe Sup- 

nlr C o.. ThompMnitoyn. Fpnna. 

IE. 4 d POSTPAID. ' 108 Eon-d B^sLl let- 
terhead? and IK) 5 n i enyf-Lopw. Ri;nne- 

vllte. 9U? W -c.fi. HMHg-vrl l Ph .l lad^-t nh:o. 

tklODERtf MiincDgraphijig. SI. Oil up. 
Free samples. Lowellty. 217 Faster , Law- 

clJ._M ns? 

SKEcirtL Bargam month. Also jr&d 
1 Li'ul. SajnpEEU ^taaLp. Hart PriilLur^, 

Fredonla. N. Y. 

FRF-F Estimates printing of all kinds. 

Rumples, Adipt'csa, C hclsE-a, OktalLah^a. 

WE Print atii'Uiinp: B'.il:i: requirements, 
Nn obltgBliork, Jane’s FrLntlnp HprvLca, 
WqK 54 jlt-Mclrnpah|aEi SLatlon. LbS An- 

Hcl™. OMgBfjtit 

HAMMERMII.T, Lettcrhi'^s. ciLvelo&e.^ 
nil colors. 32 styliH type. Free particulars. 
Wooctrutt H'. 3 1 7 -A 4 I^?wIe. Duluth. Minn. 

25 ENVELOPES, 76 Letterheads, to«elh- 
cr * 1 . pwtmUd. Jachlcr, Woodworth, 
Yonkcn. N, V, 



YOUR Name sddrasH. unnted, 54 0 gach 
— Stickers *]i 352 " Olid mcmn.randum -1 
4 r 'xt rl SL. 5 U 1 'a^l 1 'aid.. MLnlutuiiu label 
spe^latUgs— 7 iKi dftMgp*, J 05 . Arrap»-pTipt. 
PM 7 < 3 , WatcrbUrV. OartncetLCij t. 

"WO Lineage Limit'" MJmEQgiaphLhg — 
904 letter* or ISk! ]>:::: Lciirds -(L.IKi Dnllnr 
Li itter seEvdcs, 1M Weal Washlri«Lon. C1U- 
gaga, 



ISO EACH— 4 1 j* II Letterheads. en- 
\Tlgpn*. | : 50 John FrrrcirJi. 524 Alm^ 
Bt., New Bed ta rd, Mass. 

i&DO 5 x 9 CIRCULARS "se'nfl. All Prints 
lag reasonable-. k;mi>lr*. ^peciaiLy ^dules. 
3044 Fltth. Chle-utfO. 

ho: I 3 ^y‘i ! ., I'O LI K Linr gummed D-tiakcrj, 
3 fhG. MoNtz Prifii&f y. Saftasu 1 , M.Jch._ 

Joe Printing Qule*. re^bn^blr fiam- 
Pttf AtiB-ntlc. Bax 653 ^H. R 0 ck Hill, S. C. 

WANTED FrinUng of all kLnds by tbou- 
iuLildH uf mu reader*. Y<iur ;li I 111 Ihii 
spate will bring rmt Home nioe orders, 
write- far peuLUvt prnr>r V. VJ. Johnsdil, 
CJassincd Advertising Manager, Room 3 G 4 h 
340 tag! Ontario Street, Clunr.go. 
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PATENT ATTORNEYS 



■PATENTS FOR SALE 



HATCHES, OLD GOLD. JEWELRY, ETf, 



INVENTORS' Tike flTSt 5tap toward 
protecting you r Invention -without nbU- 
gniiuti. Write lOr frer "Retard of Inven- 
tion" form lai estainUaWtifl date or mron- 
iion a^d tr rn "Patent Quid* 1 ter the in- 
vmtar" -telling nbuut ciinhdentlal neardl 

Eervscc; haw to sell and. market l nrar.ti on i : 
detaLls af convenient payment plan Send 
today CiFr freL L r4 Fi.tent auitle " and "Rec- 
ord ol Invention" form Clarence A 
O' Hrjpn, find RarV?>' Jacobson, Registered 
Patent Attorneys, 21D-G Adams Building, 
Wg&h Hig ran. D. Q. 

J 'IN VENTQ-TV3 dullSfr." 10& ftteclinmeat 
movement*. fiec' advisee on patenting. 
scLLLng inventions. Frank. W LederbittfriL 

164 Nmjjiu girKt. Wew T ort, 

us MtiCH, Movements — Just what jiHi 
inty need la ci: m pj^tp ycuir invention. 4H-- 
111 ustra trd b*wk contains valuable 
Isuo-rnuttLon for InventaTu, Youh, — free. 
Wple tftfiay victor J Eraim & Co.. 631-H 

Victor BiLlLdjnR, W mnington. D €, 

l.. y Ra n bo lph v ictir'BJd 2 . . 

WfcahlbeLofr, D. C. Law casL li-nn-L and 

LnE&rmalmn Ttqc 

PATENT#, RflflkLct fre^ Highest refer- 
ences. J3ciil TcSULta. PromotnfiM asxuri'd, 
Watson 15. Coleman. Patent Lawyer. 724 

Ninth 3t., ; _Waahln.gtpn. n C. 

INVENTORS — tifftorn >1 L f «c losing ygpr iTi- 
%-rntton to anyone Rend tee form "Evidence 
ot CanceDtsan" : ^Schedule o( Government 
aru| AttPFirei'3' Fe+H" and iiiaiructton*. 
Sent Iret. Lancaster, All-win* A: Rommel. 
4tl Dawrn Hullddna. WaStiLnvten D C. 



FDR INVENTORS 



WAR Invrntlona — "National Invent wrx 
Council" sldvp hi: 1 lit I RccoTnmaddlPt 1 
BavcrniurnP-: adoption ul Civilians' inven- 
tions considered va juaWc lor nail on 'a war 
effort. Act ikj’v ter f^nnrifirs, prompt dti- 
EKJSiltofi of ypur invention Get our free 
advisory bpol£ on patent f 1 O-L'.'d urr. Vic- 
tor J. Evans Ai Co.. RogMtr^d FatenL 
Attorneys, G3I-H Victor Building, Wash- 
ington. D. CL 

tNVENTORS— FratecL yam Idea with n 
patent, firture "Patent Guide" and Rec- 

ord Ol Iji entitle 11 ' r*rm— frw. No charge 
for preliminary Information. Wntn Olar- 
uuce a. u' urici] and Harvey J^-coO^on. 
Hrgt^tcFe-d Patent Atlorncya. iia-O- 

A ■Hu ms R iill ^tnB. W Mr iJJlgton . D. C. 

INVFiNTORsi- Pntpnt vout Inetintlon. 
Been re bools. "Ftoiect, Finance and &rll 
Your Invention " No oblldaiLoLi. Me Mor- 
row -Bitiil D^rirnin, RcKJstered Patent Altar- 
l^-E Barrister BuLLdjnt. Wa^hlntf- 

ton, D. C. 

BELL Your Im'ctLlJDn; nhi-rct. n-.nda-rn 
motnod Cromptois. B9-M Owen. DetroJe. 

jcgtygn, _ 

INVENTORS -Have you ^ useful, news- 
nUhtary InvcnUtKn lor tiale? Praet-jcal new 
Irtnaa, patents’ll or N liputenlUd. Tinsmtly 
U Sided by mi ml fa d term anti loel. i::nfr:;. 
Write lor delEJIs. Chartered Inj-Nluti <01 
Araerscan inrrntors. 1 Jcp L. I-A s Wosbtng- 

tdn. D. C. 

1 SELL P n r-itf. EjlablLs-bed In l^OU. 
Charles A. Scott. 1TSPM O-arson Avh., 

Roehat e r. N. ,T. 

CASH For practical Ideas and IcivaJitLoos! 
Mr Bali AH-jiHl Plra^ant, cnjeaR-g. 

BELL Your Eutcvlt Itirnu^h u saiaLL cLau- 
iflr d ad in Popular MeetianLca. Manr Ln- 
I'entoiH have found b-.iyr-j in Hits Tuy, 
A_it me fflr pr»r- I'll ultdl? send Si to you. 
F. W. JoSmsOtt. MLilkan^r f: I unified Advrr- 
iLiluk t£, Ontario 5E.. CSucars. 



TNA r ENTIDNf* WANTED 



LARGE ManuImcLurcr nf mela| and 
pLoaU-c produ^i-s nwdsi prodtrcis for si ter 
aair. Write Hasdrcn CtunpanyL Nunt-iilf-*- 
ton.. Indiana. ^ 

WANTED.- -MrrltiHlwp; narcnSid. un- 
PS tented IL'i 1 . cjiLluil- 5. nooVlik rMfurrncr.^, 
tee? En-vfiUinn RE^orttr, 5B-JI335 Bo. 
Fairfield. Chi cago. 

iNVfiNTQHi*: — BitiaLI mAnufac-hLrors 
need nuW iiiVE-PUnns ter nllrri'd elvILLan 
msrtet*. U you have a praciies.L. uselu.1 
id*u for snle. w rile Chartered Institute 
□f American InvenLnrs, Dept. fl-D Waali- 

iDBton. u. C. 

CASH Pgr Invention*, patented, iqjinat" 
ented. Mr. B^ll. A ■ 34-i I PleaRaist. Chi- 

rgJte 

YOLTt Ad in itLli apa« null hrlnu atnaz- 
InR rcfliilte. 1 ! lt prnvr It- te y-au. Write *t 
OELie for iuLi.Ti.'^Liiu InlermatLnn F W. 
JahiLcnn, Rtyyni SOU. 2d0 Ea>L Ontario St., 
CtiJcaao. 



S6A 



FOR Sile^Pitent-'v vn non chip Wtte 
e-pcaier, like 3 nindc-b nf & baltLe- racial 
earrler and an* 6 bottle wooden ran in 
[or beversffes. IE interested write G. H. 
Mutair. Jr.. Bom Tin, WiSipi nginn. NHjrtb 

gjltjjgj 

INVENTION, yhe^t. mniai. ftis-N'riftla 
abtulnabl-i. uscibte Jn ar bdes., eitle*. 
[a 1 1 Hi Chdi. Gu^dner. FLiiMJli Gruve, 

Cani - 

NEW Departure nutcL otmiillria. Manu- 
Eactuierj! act i^amptly. Hoch]!, Alder- 
grovi, B. C. 



MANUFACTURING 



MOTJELMAKKR-B. Dl cun a leers, brosa- 
wiirknr*, nLiiL-ljlnints. turnstllcK. -n|cguSi*r3, 
BuLUO'h apucLatliEa, Kan AOj City ,. Mn. _ 
atODilLts- tnialJ tet manulaetunrig. 
Metals, plaihes, etc. MLEburn, Ducltngtei], 
Ktnluelcy. 



MODELS AND MODEL SUPPLIL3 



Tfi EvCtS — Nam ral-oncs for yo-ur dteplnys, 
CErcblir and iJintpk ten cp-nLH- RuberL 
Morris, 3723 West Montgomery Are., FtilL- 
adelptiLR. Fenna, 

■ CONSTELLATION" Carved hull COtV- 
atnicliga set, Rrpnmte fltLinaa. bLiteprmts. 
b2 page lllmtrated ciLaLc«f 20 c, Li* ting him- 
dredb ot ship and yaolit- model tltlmgs. 

A ,t Fifiliiffr. tapa-'? ttnwah A,vn. m Rnyal 

Gab: Mjdt, 

SHIP Ubdrlx arid yacht supplier Ceit'i - 
plete. Large ne pag>' catalofiiE^ U"r BLLI 

WHd-n, am Ea*L fl BE., Nea^urfc City 
MHIP Mabel kit:-, and (It Ling* Complete 
line Flshor model yacht equLpTtiont. AIL 
Ifapctm L-’iAtirr. Marine MoiicJ and IdeAt 
kits. ULttiig* and blu. .-p?j.n B _h at catalog 
prLees. Mcidt comut^te atoek lu New ^ns- 
Innd. James Biles d= Co., Inc.. 220 State 

Slrtfei. Bnsten Jdaaauic]] i^ielt .i. 

LATFST Kngdne CaLaLby 2te. Reliindid. 
H0W«.rdC4, A-2117 Ninth AuhEaiid. CliJ- 

CRgp. • 

MINIATURE Bfcam 1-ocorriotjYfit:. new 
oat aloe Jjhljjih aLL bujldeTn* neenfis 25c. 
Little flnBln»^. witmlnarpn. CillfoTnli. 

FREE Hat af belptul bngki, Pup- 

il I ar Mcenanlcs Press. 3DQ E. Ontario at.. 
Chicago. 



f ICS MU CR AFTSMEN 



SIMPLIFIED FIhilx. Far making cam- 
era tripod, printing- pres*, rowing ina- 
Ohlnu. Dime i'lscLi ! All tbrfi'. ^ 0 ! Bpc- 
oiril tools unnetes^flry! P™haflka PufcLu 

cat.Ni us, Jgh.n*t <i , ft n. N, V . 

2A LAWN Ornament patterns 25c. Other 

E t terra,; IS - "' -20 1 ' - high; Dutch girl, Ddtch 
y Pirate, bull terrier. Mexican girL, 
MuaJcun hay, duarE. pr-njudn. downy girt, 
1 Dc each; 3 lor 25c. 35 tiuVeLry pat terra 

aiic. ail b •! mi] 1 , 1 V- patterns it. DO post- 
paid. Slmtlscr. Bux. 3$2-t>Q. hr’lingl^n, 

’ □ ET Free lealbLircralt irateuetlon pftm- 
pbleta, prLcea ai tcatp^r?:. tools, projects. 
Fa^eltikElng ttebby. Makr beaultipl gLi Li , 
Lather ssm-ple* 5c. Wilder i Company, 
I93H Crosb y Dept. T F r Chicago , I tUnc-lS 
P’UNCliiTtE Proof r^trra-dliiblo WDOd 
tin's tSO.IKQ ilCtl. Cl-ij;- righted Iniilruc- 
llprw Eur making Sl.OT. MJebail S^hu- 

maebe r, Whd thampign Beach. N. Y. 

SO'DAREKNOn-ERS’ Mitac belts tiand- 
kfigj, etc. Quality cord aampte* u-Jth cal- 
dlug trre-. H^-gl rmn* boeg, iitfilUc and 
aampLia IDe. SpprimU RrntLar tl bctolc 
with Me beglnnsra outiU, Alt ter ft f rj. 
Her wig Ca. Dipt J-34. 121 Sands St,. 
J^-.-Okliji N Y 

LEATHKRDRAFTSME SusLd IDc ter 
new I'lHiidbiJuk and r^taLogye af ttKik and 
^□ppLLra E. A. SWfret Cnmpapy. Inc., 
LisaLhrrcraTt DlvpUon. A-&9, J-lll Hlafe 
Street fl^ngharitan., S, V. 

Li PUt-L 3li?e what-]10l paLttftna 25i. 
25 Hawn ornament pattern* air ASbnsht 
S?nl«i. M-i]^0l Rojlroad Ave.. Oimsim J 
N-dtw. 

WOODWORKING Pp#er tgg|^ ~ M-akl? 
them vwinetf. L*thy. icroSE anw. amv,- tM- 
bh 1 drill pri'ss. oorts bEe sandor. bandsa*. 
niDton.M'd Plane Complete dtiiaLSs only 
35c. FOpuLar .Mc-Rhar.ics Frr-.i.i, DnpL 401 
300 e, Ontario Street, ChicugD. 



St NItejtlMj INSTRUMENTS 



DRAFTING EnstmmentS or buijpLIcH. 
bargsltl cam lug Onrdons J32-FM 
MadLa-uli, DJ]Jcago. 



GENUINE Diomomla, out-nt.pawn 
price*, uriTwlccmcd loons and distress 
friercllandl.su; men's-, Ladies' reng*, anr 
carat S55.0C. l i carat £15. (M. 3tiLpp?d lor 
i xcc Inspection. Eppnusnt. Bend lor frea 
list, liuELdiedn ihf buautLE-ul dinmunda, very 
low prices. Llovd Butler. Frc'ahioiit, Fru- 
diniCi at Lpan A^ftwinUdn, US- EG North 
Clark St , CbJcagp. 

GQLd Want^l Gtd JrwcIej. brLdgfr- 
WOik, Wat-rhuu, diafrmnd*. ete. Hnp^t ap- 
pralsai. Immediate cash. Lu-jtlvjJd, 2227 te 
li, Alab ama. Indlanftpollfl, Ind _ 

CASH I OMt Jewelry, teeth, coins, dla- 
mouds, mercury, ?tc. Ship? Simons. 153 
Old. Arrad-f. Cl eyuland, Ohio, 

ZIHCON5— White tUamond-cut, aLED 

Other gem*. WhijksalC. retail. Llat. 
Leuthold, 2327^ N Alabama. tndUn-ip- 
□its. Ind. 



GUARANTEED Highest prleeH: pen and 
ta'htil *ut true, Mn:3 any jo^fllry, teeth, 
watches, iLngr., nyeglou Iramw, dLambiidS, 
rolLaWo company. Free Lnlotuiatlou. Gtm- 
fibltdateri-WaTd. Bon 3L0. Dept. H-3. Ch|- 



caj-p. 



ELGIN. Watiham watchra U.&5. Make 
b:g mcner. Free wateh -nnd Jewelry cata- 
log. Plymouth Je^ulTy Ca., J63^F CabiL 
HI.. New York. 

AGATES, FosaLL wead.4, three pound* 
iL50 posLpdld;. Jay R&asoni, Aberdeen. 
Wash. 

WAICHMAKERE' Materials, tools, irw- 
ulrj - — bc-ught. notd Best prices Inr old gold, 
djanno-nds Fr-ce cstsloff. Ben acgal Com- 
panv. Boat t50,_Chtea gD 

Hltmh.ST S-nc'pB Eat ntd Rdld -Will J0«f 
Ivetli. watehea. Jewelty. IMlfl- tull taali 
i aEp :■ maLtnd duy nhigmrnt r-rccLvol. Sat- 
L^S action guaranteed i:r aclLcle* ciirnir-.ill/ 
recururd. rnEormaUoti lice. Chicago Gold 

Knitting L'gmpanv, 300-F Champlain 

Bitltdlng. Chtraw. 

GpLD (3-5. M OUhbe Mall "old gold 
tcelh r diamonds. Jewelry, watihea. Re- 
ceive cash by eftarn mall. aatisfacUon 
CitiLiLiiUr-i d Fr-ue jnfacma Laan, Df. Wel*- 
acrg'H Gold Rednlng Company, 15H4-Q 
Huhnupin, Mlu ne npoh a. Ml tin __ 

aopo ftumn LT Watches I Fret calalogu-e 
— DLacoohila, Jewelry, -lie p«it«5te? The 
Now York J-Dbbtfrs, 74 EnWecy, DcoL it, 
ETuW Ygrk, NY. 



RA^DIt^, BLADES. BUARFENING 



FRANK' i> Wonder Never Full Raier 
Strmp. GuUtmriL+aid fer safely or Strain lit- 
edge ra^r Sait* bLades. Priite tl-Kk 
Agent*, aia ho. a St. -Banta Ro^a. Caill. 



WANTED— MTSCELLANROUS 



WANTED; Mercury (quieUIver) 4I.5d 
]>nr pound, any wPfl4tJon. Weateru Metal 
Co., DLbOfrilria-tQii, IlUnois. 

WILL Buy your unused United Etat-rn 
ntampa. Sm-iir disdount. vrhat hate you? 
Milk Sheet Ul-gkuiuge Co., 0LH Caitiin 
HnlLiUng. ctevfljand. Qh,lo. 



MERCURY 

friolybdriium. 



t Quicksilver ), 
cadmium. tUgh 



tungsten, 

apeed tool 



ateul , bbmuLh, pur^hated in any quantity. 
WrLto Ear quota tiara. MetallucgLmL Trud- 
urts Co.. 35th and Moore 31a.. FhlLadel- 
phia, Pehha. Egubltshcd 1>0J. 

HIGHEST Price* for raod eanleras. bl j 
Kpcpjars. miQroscopr?. drawing Beta, tools, 
any uptJcaj DC *cientldg LriALnqipcnt. Sat- 
IsfaetLOb guaranteed. Cterdim'a, EOJ-I-t 
Madison. C hi cago. 



CASH For anythin*. Jmtice Jeirelry 
Jpbbrr*, mo Norm WaDs. cnicago. 



PERSONAL 



UlO BRILLIANT PhDtnslanipa II. Oft, An? 
griqt, S'ch.jFhandCT, SlatLoti C, Toledo. 



MEXICAN Legal blatter*. Win, Cocke, 
fteLLabie American Attorney. EL Foau. Tes. 

BIRTH CcrtlAeates, aEl age*, atiy ntafc, 
Ih-irlnse pniLagC. Herndon J. TtiuUlpauai, 
Dept, 221, Daiji. Oklah oma. 

ARCH fifrpporL* custgm m*de $2.M) pair. 
LmpreSHiQiL hSaliTlal frit^. Nufrrt Ca, 
I4 i2 Btoad'iH'ay, New York. 



WIN FrLse money — Booklet, ' 'Siscgasal'iL 
Cantering." shows how. jqo postpaid. 
Bulletin ibEinig E L UO, UOU-.OP prlzca 1 :.c I il-J 
ad. World PUbLUhera, 4515'B, Cottage 
GrbVi:, trlilragu 



POPULAR MECHANICS 



S 6 NG WRITERS, Writ* for true buokLcL. 
to tit sharing plan. Ailkd Music. Dept. 
^ ISOS Heading. Cincinnati. Qhjo. 



ARCH Supports custom made iH aif prUr fc 
tinprEnnJcn material fre-i:. Mufeet Ca. 
Id 12 Broadway. Ne# Y*irk. . 



HUMAN Analysis, find fight Jab, etc., 
illustrated. 25 c. NuAge BmUs, 3513 - 24 th 
St.. San Francisco. California. 



TATTOOING Outfits. Write today. 
Zeis Studio, 74!3 Lesley. Rockford, Illinois. 

MISCELLANEOUS 

FREE Winchester pen and pencil set 
upjth yarn - name Ln 2Z-kurut fr-ijld,, Dis- 
tribute coupons. Writs The Jabn Woodard 
C-a.. Box 4515. . Atlanta. Qa. 

" DEFEW5E WarKcis, mechanics llw 
Em-Jii-nnap the nnw □dfirl-nnp: liquid SW-P 
that dLK!;<i]lvu. grease, ri'mciviug it iTuCimt- 
ly mure, bands. Aisc nntlseptie preventing 
Infection, heating eut-v Hr modern, use 
Umu l-Hnap . Runn 3Sc fajln only), Ha* 

19l£i. Basien, Mms . 

TRLASUHE Hunters. Jt you have any 
Idnd uf treasure Wilder, old or new, I am 
ready to uuy you. caali tuoney. 1 have 
nothing to selL Write me immediately 
giving zt mkfc Or short description of your 
Eltider, Tons Smith. lOiC South Olivo £t., 
Lug Ait g e-lea, Ca li f. 

BIG Mail for yob, iJItest MOheyinBiLnE: 
oilers, opportunities, catalogs. maga^DH, 
Sarr-c listed in directory l&c. Ideal 3erv- 

J*e, laa-M, Park Kldge, 1SI. 

PAINT Pumaus naOmLLiHy udverlLsiid 
brahd — 3 l 2 gal. pail — 42.fi&. Eensl atarap 
for catalogue. United* Btnt KfeJft, Newark. 
N. J. 



StlHpRlBK ^DUTSein Eat your aw to 
robust health — With Kn: t^Ch m-nr's WIi-mlC 
Germ. * storehouse d! powerful vitamins. 
Four weeks Tuppty St. SO -postpaid, west of 
MLmLs5lpj>l al.4fi. Kretschmer C-nrp.. Sag- 
inaw Michigan, 

EARN Money. exMpyinfi and duplicating 

comic cartoous for aflverCLseis. Ad-Serv- 



LUMINOUS Paint — New. brlLLlant, h*B, 
bottle 25c. FabLano Chemical, EJTieron, 

K. J 

IDENTIFY Your camp. &■" x2d r ' board 
azsn. any eopy, £l.M). ftmnsdcn S4gn&*rv- 
jee^ Fitchburg. Mesa. 



RECEIVE Advertising sample* valued 
£20. Wriii: Mvprtkfxs direct. List 15e. 
Carllv Service, P.Q. Bok 3 43 . Qln-eyvillc 
Smtigm P rpvnaenco. K. I. 

NOW. A: Li one n -shaTpen lawn tilled 
quietly and easily with fcrenedse. This 
imaging device fits mower-blade perfectly. 
Yon simply slide it along -e-nltre knuth 
of blade ;t few times. and presto! mower 

La aharJO mid keen cutting! Dandy fd r 
selssoiSj too. Try it for 30 day* free. 
£cnd no money unless you wish tft Just 
name and address on postal. When sharp, 
■ener Al-rivea deposit si with pp.v.tJtLau. plus 
f®w pennies postage. Or rs-rud 51 no^ 
ar.d we pay postage. Either way. *e Ru.-ir-. 
ant^e ypit'U he pleased, or anytime within. 
30 day.-j return *h*rpenrr end get your 
money hart: ! BerRUso of war supply- is 
LlraUed. Send today to Keem-d^ 4527 
Main street. M errill . Tcwa. 

RECEIVE GlffanUc malls, magazines, 
Your name in nuuLcr<iiL& mailing 

l Utv Iflo. lioyard, 3B3 BruLLdway. N™ 
YorH. 



TATTOOING OuLJHs. supplies. 15*3 
Usl^ [fer, Percy Waters. Anniston. Ain. 

WK Truth you to hteome mefltcfll lab- 
oratory ledhoJclan at home in spare time. 
Freo catAlOgue. Imperial Terhnlral l3i- 

itlMibo, Hng 973 - J. Austin. T^ sas. 

GET A better Job. Out b.jrjLa will bet& 
you ndvaucr. Bargaan catalog free. Pop- 
ular Mi-chanl cs., 333 gt Clair. Ohlcago. 

STEREOSCOPIC (Threu dimensla-iit) 
art phetoe. Particulars for slump. Oddity 

Home, at PoL£TshuTg, Fla. 

LUMINOUS Faint—Makea any object 
lvtmtnous. Few mltmies exp^urr— Shines 
aii night- Ouaranteed bilghc-est paint 
hLfLdr. AiniELfiK kit consists Of 3 bu-HLua 
l-irminous paint ( various Colors I, Luminous 
blackout button— e luminous markers and 
complete working instnictlOIM SL.Ofl. Wh 
can also supply c*jnpldo hne cf blackout 
cnuj;>incni. Write now. Scientific Re- 
search iToduda, iDOi Patterson Avenuw 

Chleago. 

SILVEHING Mirrors, Eight pa'ie folia 
on inatlnff mlrrorji 33p, Weston 35 Bell, 
Sc-at tlc. Washington. 



I/N E VEEWiAL Tr a os parent aogic mid ra- 
lEu oLaslancn piotr^ctOTS. l€Ci-. : etLKLtLcer- 
ing in.eC]i[En:c3- daall AL.iO po^tnaid. Re- 
fund gLLuranileed. Trlgaseopc inHlnimunt 
Co., 614 5th AVE., CuHlUOIIs. Fcnna, 
HEATTNO 3 LK rcojdi sSO Oll yearly. Chr- 
Ci^ars 100. Rosen^ffeiff, RRlOAl, Clcicln- 

m\ i. 

SFN[> e-Oc Fcr liliLstrated catalog ,! EIard" 
[ueschailidiiic." Gold-ill I rid Prod- 



tc-flnd 
u CC-E-. Dept. 
York 



M, 350 G z<. i:ji -\" ^ h St,. Nc«f 



KTLI. ISrindrlLons Instantly. Du tails IDe. 
Itobinson. bub W’adi:. Mimrir, IrM3;ana fc 



INUFNTnRQ - patent tour invention 

111 WbVl 4 Vllv H ecnr in (book, “i'Totucc, Fi- 

nn-ELCe Re-H Yovir InvOdtion / 1 No uLUgittlon, 

Me MORROW AND BERMAN, Rusiitercd Patent 
Attorney i P 1153 Barrister BulEdina^ Washington^ D. C. 




110-VOLT AO GENERATORS^ 



& Afl lij;ht plants. 1 POfl £ ISflfl 
r pi m. A vui Likliil ^ fur .ill .‘■; H .;Lri'.l;mi volt- 
■igea *un h aa 1 1 Q , 2 2 Q nr 4 4<l _ > 

rliri-c |>lLaDc; three oliiLne. f 

tlirce iv ire nr thrf:c o]lu.sc L 

lu-jr WiJrt -A 2. L l r ;iU or SO Idjltfti 
cycLeti 5 50 tlLru igb 1£-.D0D 
v-iiltH-, Alarj- rrjtnry convert- 
f' rn. m&U>TT g^n-er-iLtarHi /ie- 
Uiicjtcy elumgcjs, etc. 



5 ’.-NCBO cbtS I.V' hnid Wotld. 1 1 =1 n 

isH'Ui], F-'Ina-LLcs- hmorrthLy, iLulehiy. pcnfrly. L -L. >1 ■ 

StTn: k-. H |-cr rEHiia(i— T'JtW i|i ivric-ruU hi if, 7 y<HI3 

Up 1 *- I II - C 11 L ( I I! if , llHfkLL ENI 3 l" I V 

. r -L»ikv'- . Ne ed* ETC riMli'T , 1M» I>LL I jj>C> ■ 1 1 .-■ ,ri r. 

3 \?rtaIiJe. P r l i« «: "■■— 1 -^.l'! If IV-al.nr tm^ I't 
---_^ II. !-nEid H ebL-^y. :-i.. i.. 

l Wl' 1 1 1 - li 1 1 : tir.sl ixpld In I "- fi %, 

liiiIv, S ;,c ;?iTri«rTl.-i 7 i Goman 1 ci L I. 

^ wtiTr h-. r rrirti CAT^i.trer 



NO KEVS™Elrr(rPrally orr-rnreiL from driEtitTaiht. 
One htiehIui a |] arz InelciilnFT fender door tj.rpe r 
GnvUcrt 111 lT-:P eutl Irlollj Ob hHk3i1L fv\ \y Eusnn- 
tverf. DlncriljutDn-. deulof^i. hvre It- vour Tnmi-<-\- 
nLukliiR eupM^iiULLt^. iliisn name Inr free lLiwa. 
tit rO. 

CAP CQi DQpU U. ASHLAMO, KY. 




Always write yfuiw mime ntid full address 
clearly when Bmwermg; dilvcrtisdinenls* 



Kwi, 




Make sure of your pictures — vse the G-E 
EXPOSURE METER to guide your comera 



Why take two sh-ats to he sure of one? Get the G-E et- 
posure m*ter and get more out of your camera hy knowing 
tKe correct eipogure every time. Amazing G-E accuracy 
makes every shot count. SliarpLy directional ]]Odd guardg 
shadow detail and rich color. For 
cither movies or stills, one-hand 
operation gives yon the answer 
fast. See the G-E at your photo 
dj-ulr/a, Gtneral Elaeltic Company, 

StUtKciady,. A', y. 





BENJAMIN TARGET PISTOL 
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□□□GD GdDCnnCICDI 



America is building fwo great armies 



YOU BELONG IN ONE OF THEM! 




Even if you, are not a member of Uncle Sam's armed forces, 
t you can do an important job in defending your country) 

1 America needs trained woek&rs as much as she needs « 
9k trained soldiers and sailors! The man who neglects " 
his training — neglects bis patriotism! 

■K ★ Tf you can read and write, and are employed 
in business or industry, 1. C. S. offers you a 
jHHR] personalized, proved training program low 

cost. Hundreds of thousands of successful \ ‘J k 
VuB nien got their start through 1. C t S. train- klSjnl 
ing. Mail coupon for further in forma- 1 \s£fl i 

tion on eotirsef and low costs — - v I . 

today! There's no time to waste) \\jSBf i J rf 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



HELPING 



TRAIN 



IERICANS 



VICTORY 



BOX 544 Q-J,, SCRANTON h FEN HA. 

Without cost of obligation, please ^end pie a copy of your booklet, “Who Wins 
and Why,” and full particulars about the course before which X have marked X: 

TEStfHFGAL AND INOV&TRIAt COURSES 

Q f’ciciE I j k mil HdSLiti iik 

rj Air ^ Whjiijuui iLf □ Cot Lon M-inufacEariut 

£] Ai rfJ-Hiiip I )ritl |ii|[ D ] "lj ™r2 I-. Il£i mu 

□ 3 -: Lt r r t i-r -i I Pcktimtc 

□ KI-neLticaJ t]iai;Lnnnrhi[ 

□ Kl*rcrk lith-Unt 

□ Itewndrymm □ iri-M:ri* 

□ 1 1 C!U I TrUtirHItt of 




□ ALr IL^Lr, 

“j ALr CfrUjdNljuLaLlkl 

3 Ai r[il kiiF- I^Hjiif 

B Arcniireiural LPriiEtTNiE 
ArdblLcNcluji 
Aiifca Tium-up 

AiLLhs Tf^Ji I in - l : l IT 

A. V i I L L i ■ h JL □ Avi-puliciH MM-Ji.a.uJ# 

UuMErlaixkLii^ 

EtLjLi* FnEiTif*rinkr 

dL*h*i*trY 

CLvdl EEhcrnnrin< 

Cis-aI Minina: 

C-uDLCTetC! EttfikGKfLQJ 



Arfrkrijrttlir,i- □ A-frartiviiifi 
ftMlikeurpifu 

EtuBEirm j ! 4i rn'AiH iiJ'Lrfcii'L' 
BuMFltlM M*r!iHi?ii nr.t 

4.. U.I buuLuiitf Q CjV|] tiwTT':* 



n E1iiliw»j I ! na:i ii n<rj:iH 

□ JTimiao PUnnLrvi 



Cl Marini? Ivncin#* 

LT ?ifflrlLmLiFB.I EWart inir 

Q Mcchknir.if Eji*Liwwin£itf 

□ Mbir E-'i.rrii.NM 

n NftVTfktiOB 

□ J-'*irp-jTiFn*L ir^ □ riurihl-iii 
H PmcLickl T>trril-jijBy 

□ I'lLl.il-r W H l-T L. > l"l i,; iTIP 



R 1 1 1 "I fi I'liiwr M tkijic 

fir * 



J M ru li -■ . iLrunml 

□ ]■: A-ii-.i Opc»[jNiit 

□ ] L 3. i ? i ■ HFrvirinR 

□ it- Tl. FvnrratMi I'nrrmaTl 



Q :-'a iiLExt.-.- IFinilnwinK 

C StMt Mc-ulI W orl 

□ yLilp br»iu^ 

C StkiptHtinr □ r-Mmp I'rvLim! 

D FJflcirim jJ HlUipaiL I’inf ju+H 

□ Sctxm lltlLni 

□ tltTurLur aL 1 • rpS I j nfip 

C HETiLl-Lur ll FlllilSIFRiTillf 

r Sun-TvinR uj>E Mippin* 

□ TflwJMfir E-irjpjtiJi iTidit. 

□ Telf-phone- Work 

nYFiriln rk™i*oine 

□ Toolrrmfcinir □ %l*i-|r|anc 



□ Aitvurnj ElrtMlrTfclL&f' 

□ f’lKi'J* ACl-l Omk»TT 



□ | nil HaE rent - 1 iInl*l]qF,iy 

□ lj»UTibUTiv#i En^lr«T 

O Madweftrt _ 

O U&IUlEimClll of lDVN-jniurw C] K. ft. ^ipnnl liDII □ Ji,tJrLt!*rnLLijll □ V,'h.kjIFu MpiaifiraclLLTIiai 

BUSINESS COURSES 

n CHIt‘**i J’r wi:*erpi.^ify [1 Flnl Y€*t CoJI-cB-e 

□ k.-L’InliiFfr Lai □ V-nrnm^nAliL^ □ l-'r^-nr-l, 

n Commirnul ||Ui"i.TFiiLriR: □ -CioiwL J-]iiizliRh 

LI £!wl A^oouBrsne 

D C3- r. Alvl-hlI i i i 4[ 

Home EcoNnwtcs CnuRSEa 

□ ]Tom« nrnmitliakili^ o Th T^nnlii kIVhE 

□ n^MEii^LJELC um! S ji^itjuii* iijqEj^, L.*T#-rii^ 



□ Uicli Schwl 

□ XEa:iiLticic Man a.L ft'uri 



□ RuLlif r«i*l C\rrk 

CJ HrJp*inp.miLi|> 

G Scnrc-tkrijil □ Sppin* ii 

P StiflircqirT:l, xeii 3 Hirp J .-fc i # ri nj 
p ' L 'r h. I J~j >j jVIllIlav^Lzic&jT. 



iVame.. - ...1 pr.. 

dtp,. 



. .iddfSAM, 



fftQlt:., r**z™i JVtEilfrtt rial if i in mi i ii i a h i . i i ■ i 

€itt\i)<ilon 4** Ij rt-kjrtTL f^ Tnfrf nsi^h-wJ CD^^nn^# nrr XfhwU f'^iurJ Tiiti, /.iuril/tf, f'o«u4j 

Mr ifU\ T’CMfdi'nt* irrtJ fd-vftpi* tn J. f A. If Ji 1, Hii ; :i,"ii r iiji 1 J 1 . MiiJi'n , W, f r . /.'ntf l<: *d 
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POPULAR MECHANICS 





com 



T EEUT. GEN. KOBAYASHI. 

^ rnander of Japan f s home defenses, 
wasn't just being an alarmist 
when he warned liis people 
that they could expect Amer- 
ican bombing raids from 
China or from the American- 
owned Aleutian Islands at any 
moment. 

The U. 3. Naval bombers that 
hit Marcus Island in March had 
hi I close lo Nippon. Tokyo began 
to have jittery nights and black- 
outs, and the worried General 
Kobayashi. instituted air defense 
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BOMB VOYAGE" 
TO TOKYO 



Rear-Admiral C.H. Woodward, 
U* S. Navy 



5am$whare on the Pacific a Grumman amphibian rests an the deck of the carrier UxirtQton, la 
which iP has been lifted fra m th* wafer by deoieJc an ill return from an observation flight 



Cc 






i A 



JULY, 1942 



1 





TDK fti 



Hauling ths? abs.Kr valion plane dbdprd tho Uxin^on; in the 
farngj^uficl it flne df the carrier's gun?. Theta pVon*i «out 
oh^d and ala rtg tide t> 'Talk fertc" on watch for enemy vetteli 
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drills in every important com- 
munity. ^ 

Then the bombs fell. Tokyo, 

K nbc, Yokohama, Nagoya felt 
the first blows of America’s gathering 
might, and America was electrified by the 
news. At least a beginning had been made 
toward the fulfillment of General McAr- 
thur’s official report to the War Depart- 
ment, wherein he said: “A l the proper time 
I bespeak due retaliatory measures’* for 
the “repeated, senseless and savage” bomb- 
ing of the open city of Manila, 

When he made that report, the immedi- 
ate reprisal attacks on Tokyo for which 
Americans clamored were not considered 
sound military strategy. Unquestionably, 
though, "at the proper time” Tokyo and 
other important Japanese cities will be 



The map shows the distances involved m an ntionk an 
i -apart by way af ifiu Aleutian island chain. Note ihat 
if if ®0Q miles from Attu la nearoil Japanese boio 



blasted, bombed and 
burned — and ulti- 
inately exterminated, 

A beginning has been made. And presum- 
ably further preliminary raids on Nippon- 
ese territory will be carried out to force 
Japan to recall some ships and planes to 
defend her own coasts, reducing the forces 
available for offensive operations. 

The successive brilliant assaults on wide- 
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ly separated Japanese-occupied islands by 
U- S- Navy striking forces under command 
of Vice Admiral William F, Halsey were 
thrilling and heartening news to America. 
Following hard after the smashing naval 
and air raids on the powerfully armed 
bases in the Marshall and Gilbert groups 
came the destruction of 16 out of 18 enemy 
planes *Svest of the Gilberts , Jt a spectacular 
attack on the previously American- owned 
Wake Island, and then a raid on Marcus 
Island— a major stepping stone between 
Japan and her mandated territory fNanyo, 
to the Nipponese), and only 970 miles from 
Tokyo and 700 miles from her two island 
bases at Chieha Jim a and Saipan. The "task 
forces” employed consisted of one or more 



PEARL HARBOR 

1 

HAWAII 



aircraft carriers, each carrying several 
squadrons of planes* supported by heavy 
cruisers and destroyers. 

As Japan still has superiority in the air + 
particularly over her own islands, it is ex- 
tremely difficult— though by no means im- 
possible — to dispatch planes (either shore- 
based or carrier-based) against her vul- 
nerable cardboard cities. Sustained attacks 
would be out of the question. As carrier- 
based bombers are limited in both range 
and bomb-load, the greatest effect of ^hit- 
and-run” raids would be psychological — 1 
terrorization of the populace. 

There are a number of Allied air bases in 
Central China and near the coasts from 
which Japan can be bombed, and doubtless 
will be in good time. However, the other 
approach to Japan, via the Aleutian Is- 
lands, envisages a rapid movement from 
Alaska down the 900-mile bowspring of 
the Aleutians to Japan. 

"Without consideration of either the ade- 
quacy of base facilities (a vital military 
secret), the strategic value of the move- 
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Warplcsrm? Cine up on carritr'i deck av laik force? p r owls in, onamy war an 



men! or the chance of success — which are 
the concern of expert war planners- — and 
only as a matter of pure speculation, let us 
examine the physical possibilities of a 
combined sea-and-air attack by this route, 
keeping in mind the fact that this plan is 
not based on any official knowledge or in- 
side information of what our navy planners 
are thinking. 

A glance at a large map, or globe, shows 
us that the western islands of the Aleutian 
group are 1 T 80G miles from Tokyo or 1,600 
miles nearer to the Japanese capital than 
a re the Hawaiian Islands (3/100 miles dis- 
tant); that the distance from Kodiak (site 
of a naval and submarine base, and key- 
stone of the American North Pacific de- 
fense chain) to Dutch 
Harbor is approximately 
500 miles, thence to Attu 
(the western extremity of 
the Aleutian group) an- 
other 900 miles; that Attu 
Is only 800 miles from the 
Japanese air base of Far- 
amushir o ( northernmost 
point of the Kurile Islands 
and near the southern tip 
of the Kamchatka Penin- 
sula}, 1,425 miles from 
Tokyo* 

The composition of the 
attacking force, consider- 
ing that the intended 
blow is to he struck with 



air p lanes, undoubtedly 
would consist of five to 
seven aircraft carriers 
bearing some 350 - 400 
bombers together with 
about 75 fighting planes, 
and a few torpedo planes 
for protection against any 
Japanese capital warships 
which might be encoun- 
tered enroutc. 

With such a number of 
carriers, the prelecting 
force would have to be a 
large and powerful one, 
and all units capable of 
making as much speed as 
the carriers : — say two of 
the new 35,000- ton bat- 
tleships, six heavy cruis- 
ers, six light cruisers, and some 30-40 de- 
stroyers, with perhaps a number of sub- 
marines stationed along the route as addi- 
tional precaution against patrolling enemy 
ships. Big patrol bombers ranging far out 
over the route from the Alaskan bases 
would add to the security of the task group, 
both on Us outward and return passages. 
Secretly assembled at Kodiak and Dutch 
Harbor, where fueling and other prepara- 
tions would be completed, this formidable 
force should move out from Its bases and 
at such speed as to pass Attu about mid- 
night^ thence at 25 to 27 knots on a south- 
westerly course approximately parallel to 
the Kurile Islands and at a distance of no 
less than 750 miles. Meanwhile an urnbrel- 



SilhoueHeni against lh« linking 

tun, worship* ef the U. S. Pacific 
fleet tarry put IhpiV petrol 
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la of fighting planes should be maintained 
throughout the daylight hours, with scout- 
ing planes well advanced and on the flanks 
in order thoroughly to investigate the wa- 
ters through which the attacking force will 
pass during the night. 

If undiscovered, the force should con- 
tinue on the second day as before and until 
within about EDO miles of Honshu, the main 
Japanese island, then head directly for 
Tokyo arriving,, if possible, at a point 500 
miles distant about dusk. With the added 
protection of darkness, all speed should be 
used in pressing forward for the kill T so as 
to arrive at a point some 35(1 miles off the 
coast about midnight, at which time the 
furies of hell would be loosed to wing their 
destructive way, squadron by squadron, 
toward tbe enemy’s homeland, —two hours 
distant by air, — where a devastating and 
continuous blitz would be maintained for 
at least two hours. 

Thai]’ mission accomplished, the bombers 
would wheel away and fly toward their 
rendezvous with the carriers and escorting 
vessels (already steaming toward home 
bases), timing the arrival just at daybreak 
so as to be able to make safe landings on 

(CantiiUJtcf la page 178) 



Our mighty battleships, aurgmenle-d by an air fle-et 
rapidly gaining power, will carry iha fight to Japan 



Aboard the- carrier Saratoga is a swarm ef tcagl 
and lighter planes, light bombers and patrol crafr 
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Wall Cabinet for Air 'Raid Tools ~ 
Is Ready for Emergency 



signed the rights to General Elec- 
tric company. A blunt rod, vibrat- 
ed by electromagnetic means* is 
thrust against the fruit to be test- 
ed, while a similar rod, pressed 
against Us opposite side, picks up 
the vibrations as modified by the 
fruit. If its tissues are soft and 
ripe, they “damp” the vibrations 
more than they do if the fruit is 
hard and green. Converted again 
into electrical oscillations, the 
vibrations picked up by the sec- 
ond rod are registered by a point- 
on a dial marked “green,” 
’■ and “over-ripe.” 



Wall cabinet holds complete equipment for fighting bomb fi t si 



Produced especially for factories, office buildings 
and hotels, a steel cabinet housing equipment for 
combating fires started during air raids or by sabo- 
tage may be fastened to the wall within convenient 
reach. Painted a brilliant red, the case contains 
fire extinguishers including a five- gallon pump 
type with Fire department hose connection, a quart 
of vaporizing liquid extinguisher 
for electrical and machinery fires, 
tarpaulin* fog nozzles* fire ax, 
shovels, asbestos helmet, gloves, 
goggles, gas mask, lanterns, pails 
and sand. In case of fire, a glass 
window in the front of the cabi- 
net is broken to gain access to the 
apparatus. 

*y.\ 3 

Vibrating Rods Test Fruit 

For Degree of Ripeness 

Based on the old “plank" and 
"plunk' h method of judging the 
ripeness of watermelons, but in a 
more scientific fashion, a fruit- 
testing device has been patented 
by Howard L. Clark of Ballaston 
Lake, N. Y., and Walter Mikelson 



Scoop-Truck 
Loads and Unloads Cars 



Driven by three storage hat- 
lories, a scoop truck can ride in- 
side box cars to pick up or unload 
loose materials of all kinds. It car- 
ries up to 1 , 800 - pound loads and 
travels at a speed of seven miles 
an hour between the car and stock 
pile, A chain fitted with metal lugs 
lifts the scoop and holds it at con- 
venient heights for dumping or 
filling. Holes in the bottom of the 
scoop permit drainage of water 
from wet materials. The three 
storage batteries, which are re- 
charged every eight hours* supply 
ample power for the hard work 
performed by the truck. 



of Schenectady* who have as- 
6 



Scoop truck rum In and oul of freEght car to lead or unload 
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Army Decontamination Squad Fights War Gas 




Students in nrmy's chemical warfare division dear a Hawaiian field and equipment of 

Preparing against every Bireat* the army 
has formed decontamination squads in 
Hawaii fully trained to counter any poison 
gas attack in the military area- In dress 



peiiprt ^at 



special clothing to protect the skin. Smoke 
bombs simulate gas sprayed from enemy 
planes over an airport, and the chemical 
warfare students learn to decontaminate 



rehearsals the men wear gas masks and planes h trucks and ground with chemicals. 



m 

Coal-Burning Air Conditioner Has Pit for Storing Ashes 



Labor of firing a coal- 
burning winter air- con- 
ditioner is reduced to a 
minimum by a new stok- 
er-fed heating unit that 
requires no shoveling and 
eliminates periodical ash 
disposal. Ashes are de- 
posited into a large- 
capacity pit beneath the 
unit* from which they 
may be removed once a 
year by the dealer deliv- 
ering- coal. Coal flows 
through the stoker into 
the furnace from a dust- 
less bin. Forced circula- 
tion carries air through 
sp un -glass filters, and in- 
to the heating chamber 
where a large evaporat- 
ing tank supplies humid- 
ity. The entire operation 
is controlled by a thermo- 
stat in the living room. 



Cutaway i ketch -sha-wi staler, 

afld ath pil wader* fire thomber. 
Inset, exterior view of cabins I 
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IrOOpf boarding a special train. They Iravel in ileepen; "impadimanta" and field kilchens En «a re 



Part I 






OUREST sign of an impending blitz in 
v '~ Europe is the public notice that passen- 
ger traffic on German or Italian railways is 
suspended or curtailed for the next few 
days. You can read between the lines— 
troops and supplies are on the move! 

There's no such barometer to read in the 
United States, Unless you were halted at 
a grade crossing and saw the long strings 



Its eraw paring from portholes, □ tank tmuvli hpm cor to Car 



of flatcars laden with tanks and big guns 
pass by, or unless you caught a glimpse of 
the khaki uniforms at every window of the 
special train flashing westward, you could 
only guess that America was starting its 
own big blitz in the days after Dec. 7. 

But it is no longer a secret that the great- 
est mass movement of troops and Impedi- 
menta and machines of war began within 
hours after the bombing of Pearl 
Harbor; that 600,000 soldiers and 
sailors and marines and airmen 
traveled across the states by rail- 
way in the first seven weeks of 
war with no more interference 
with regularly scheduled trains 
than an occasional sidetracking of 
your Midnight Express to let an 
army special race through. In 
round numbers that means that 
for 49 days, 30 trainloads a day of 
fighting Yanks moved from camps 
to bases; and the massing of forces 
still goes on. Nor does this include 
the vast number of military freight 
trains rolling across the land. Full 
trainloads of bomber and fighter 
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planes, knocked down 
for shipment but ready 
for quick assembly, 
steamed westward from 
aircraft plants and 
warehouses of the mid“ 
die west a day after war 
broke. As one example 
of the swiftness of mo- 
bilization, within 24 
hours of Pearl Harbor a 
33 -car train laden with 
prefabricated, portable 
airport runways passed 
through Chicago on its 
way to an untold front. 
Some of these war 
freights string out more 
than a mile from cow- 
catcher to caboose. 
When they start rolling, 
everything else steps 
out of the way, A regu- 
lar train arriving in a 
big classification yard at 
such a shipping center 
as Chicago or St. Louis 



U. □. Army Signal Cor&a yfioto 

An army big #uri, weighing many Ions, is chadded on an oversized flalear 



JJ Allegheny rr type engine of the Choidpcokti 

& Oh la, wilh unique 2-G-6-6 wheel orrong^- 
mnni, hauls heavy ted trains over eastern 
maun rains, fcriaw, srmQced djvhian puts 
dhoard a Irainlntid of track-lay iiiy trucks 
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Train [and* of tanks are boded 
from one end, rhe heavy "farli" 
crawling from flatcar ta flatcar 



The railroad* supply ^nd- loading hex cert ta occamm&da-le army trucks 



Inspecting a wrought ited wheel. Some of the?.? cor 
wheels have a “w e rag nd 300,000 milei of road service 



may spend iwo to eight 
hours being broken up 
and remade Into new 
trains; the military 
freight will skirt the city, 
pause only long enough 
to pick up a fresh engine 
and crew t and be on its 
way. At the end of its 
journey the ears are un- 
loaded as rapidly as men 
and machines and ware- 
house space permit and 
put to work again. Idle 
cars are a luxury neither 
the railroads nor the na- 
tion can afford these d ays. 

Are the railroads mov- 
ing the load? At a time 
when civilians were taking the tram to save 
their own tires, the biggest troop move- 
ment in history took place without serious 
inconvenience to anyone. Of the entire 
Pullman fleet of 7,000 sleeping cars, 1,500 
have been set aside for troop transport and 
as many as 2,900 have been assigned to the 
army on peak days of military travel. As 
for freight^ the railroads last year handled 
the greatest volume in their history, in- 
cluding virtually a two-year grain crop, 
without a car shortage. The situation 
looked rather critical lust summer, for the 
grain elevators were still bulging with a 
record carryover of 400,000,000 bushels of 
1940 wheat when the 1941 harvest came 
along. Old grain had to be moved out to 
distant storage points and the new grain 
mo% r cd in. But the railroads assembled a 
vast fleet of cars and moved the crop in 
orderly fashion. In one outstanding in- 
stance, 500 cars of wheat were hauled from 
Chicago to elevators in 
Phi ladelph ia ? unloaded 
and the empties were 
back in Chicago in less 
than six days. 

It isn’t like the days of 
J 17 and *18, when rail 
transportation bogged 
down on the eastern sea- 
board for want of some 
place to unload the cars 
and thousands of loaded 
freight cars lay idle for 
weeks and months. Ac- 
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Delivering tools of wdr a a mighty locomotive on the Greot Northern piali-t a long freight in the maun loins 



lually, at one time 200,000 loaded cars stood 
on tracks in the northeastern states, not 
turning a wheel. Without sufficient ships 
or warehouse space to take over the cargo, 
without an efficient system of controlling 
the government's "priority” freight, cars 
that should have been hauling goods be- 
came warehouses on wheels. One example 
was the rush order for paling needed at the 
Hog Island shipyard. Priority lags got the 
piling there in a hurry, and before anyone 
was ready to unload them there were 5,000 
flatcars loaded with piling sitting in the 
nearby railroad yards. They sat there, 
some of them for months, clogging the ter- 
minal tracks and unable to get back into 
useful service. 

That's all changed now. Two important 
agencies born since the first world war— 
the railroads* Inter territorial Military 
Committee and their Car 
Service Division — are 
seeing to it that no traffic 
paralysis can occur again. 

In general the former co- 
operates with the Army 
Quartermaster General 
in handling troop move- 
menfs; the Car Service 
Division is responsible 
for efficient management 
of the nation's supply of 
freight cars. 

From Pearl Harbor for- 
ward these railway or- 
ganizations have been on 
duty 24 hours a day. The 
Quartermaster General 
notifies the Committee’s 
Washington office that a 
division is to start mov- 



ing in 48 hours, say from a mid western 
camp to Seattle. Immediately wires go out 
to the regional Committee offices over 
their Interconnecting teletype directing the 
assembling of 750 to 1,000 cars from the 
nearest railway centers — in this case per- 
haps from Nashville, Chattanooga, Mem- 
phis, even as far as Chicago, Atlanta and 
St, Louis, A pool of 50 to 60 locomotives 
is concentrated at the camp and as many 
more must be ready to relieve them at a 
half dozen points on the chosen route to 
the coast. The mammoth task of diverting 
all this equipment, manning it, routing it 
over 2,000 miles of busy rails with scarcely 
perceptible effect on normal schedules, 
moving 20,000 men and their personal im- 
pedimenta and divisional equipment is an 
achievement the rails can be proud of. 

(Continued to page 176) 



Ftfild and ontia ire raft gun? are usually guarded by iheir crewi en route 
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Ship’s Nose "Tailored” Indoors is joined 









Painters fcustprbof a Waterfall Against the Coming Flood 



To speed the shipbuild- 
ing prefabrlcat 
shop before 
joined to the vessel 
shipway. At the R eamy, 
N. J., shipyard qf Federal 
Shipbuilding and Dry 
Dock company, the bulb- 
ous bow of a 17^000- ton 
oil tanker was formed at 
the factory into a single 
streamlined piece weigh- 
1*^83 pounds, while 
rest of the hull was 
taking shape 
Two powerful v, 
swung the completed bow 
gently into place for a 
tight fit, saving time for- 
merly lost by the practice 
of welding plates one at a 
time from seallolding. 



Novr of wmpl?t?d m 

ihfr *hap whit* ihm rftltef tha 
bull waf ^ J g;rswiftg wp" od 
the iiiipway, it attached to 
the veitel at -a single unit 






Mere like -a Huge jet than reality, ihri h a big dam gale being pain led 
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As one of the last steps 
before the great man- 
made waterfall of Grand 
Coulee dam starts flowing 
over the spillway 
tus have l 
over the 

drum gates. Several 
of paint were applied to 
protect the structure 
against rust. These gates 
will provide the crest for 
one of the mightiest wa- 
terfalls in the world, 



ftCiu'are, used by South 
American Indians 
son arrows, is being 
veloped for medical uses, 
among them the relaxing 
of rigid muscles in cer- 
tain paralytic cases. 




Merry-Go-Round "Lab” Tests Airplane Engines 




Like a horse operating a tread- 
mill, an airplane engine mounted 
on a special turntable does a hard 
day’s work but goes nowhere* The 
turntable in reality is a testing 
labor a (pry, and the- engine does 
more to increase engineering 
knowledge than any on flying 
duty, ^ince it is on the takeoff 
that engines are speeded to full 
h r> r s ep o w e r a nd un d ergo the 
greatest strains, tesLs that simu- 
late takeoff conditions are among 



the most important. Although normal 
takeoffs occur into the wind, airplanes fre- 
quently must take off in a cross wind. In 
the latter case a difference in pressure is 
created between the two sides of a radial 
engine,, with the result that some cylinders 
get hotter than others. The merry- go - 



Reiclin^ si and fortettfng engine* above r 
Ifollt on a circular track. Left ihe "fticjhl 
craw r ' k watching tes-oll of □ tail 

round laboratory at the Boeing 
Aircraft plant in Seattle, Wash., 
permits the engine to he turned as. 
desired in order to check oil cool- 
ingj fuel flow, exhaust back pres- 
sures, vibration of engine and 
pro pe 1 ler t pro pe Her c 1 e a r a n c c s 
and dispersion of the heat gener- 
ated in the cylinders. The tests 
can be run at cruising speeds to learn what 
may be expected in the air. The "test pi- 
lot” and crew are housed in a soundproof 
cabin on the turntable, equipped with in- 
struments to measure pressures at many 
points and cameras for recording all in- 
strument readings at one time. 
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Transparent Cover for Any Size Hat Guards It From Rain or Snow 



Protection in rain and snow for the lady + s 
expensive hat is provided by a transparent 
hat cover* compact enough to be carried in 
a purse. Keady for any emergency t it fits 
over any size or shape hat. After it has 
served its purpose h it may be dried, folded 
in accordion fashion and replaced in the 
envelope for another rainy day. 



(I To learn where to buy commercial prod- 
ucts described in these pages, see the index, 




Hat cover, left* may be dried, folded and used again 
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t Tagging p ground iqulircl that will bp rCh- 
on one of the government's experimental 
ranges in the west. This is a part of the census 
of life an the range,, which includes also a de- 
tailed study of native animal habits and their 
effect on general condition* e n I h c range 




Our livmtoclc ranges depend upon a delicate balance of 
lif* r which, if upset might seriously disturb our supply of 
meats, leather, weal and related products, the govern- 
ment ii studying the necessary farms of life, bath animal 
and vegetable, and how la maintain the vital balance. 
Cattle and sheep live essenllelly an wild grasses. The rain 
gauge, above, records the amount of precipitation on the 
experimental tract r Below, sample bags of various food 
grosses ore hung up to dry, after which scientists at the 
experiment station will measure their exact food content 




Sail cOrvdiliam arc, of course, an important part of the 
picture. Here a -government man take* o inmple of soil 
to analyze its moisture and mineral and organic content. 
Later food grasses will be cultivated, and by comparing 
with other sells, best conditions far fodder will be found 
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EurrewFng animals ere essential to keep I hi? toil loote, 
b u F they til id eat grass and too many would destroy 
I he rang-?; I heir nnlurnl cncmiini r mammals mid birds 
*f prey, ate necessary la keep them in proportion, 
hiccb and game faird^ fOO r play vifoE purls. At the 
top is a pen devised for measuring growth of cOtilcj 
animals are driven in of regular intervals and photo- 
graphed to keep a record of their exact size. By net- 
ing variation? in rat? of growth under controlled 
conditions ir h passible to determine the Beit meth- 
ods of raising cattle to maximum size and weight 1 





The function of ihis tree-sitter is to study the habhf 
of wild life. In large pens nearby p number of ani- 
mals common to llie region are kept, and thv inspec- 
tor makes natrs on their modes of living. The ulli- 
mate purpose of Ihese nxprrFmonls is to determine 
whal areas hold she best condition* of climate, soil 
and native life suited to livestock growing, and Fiejw 
Ihat combination eon he main Iain eel. The drinking 
to un loin cl left is onn of several installed for wild 
birds,. enCOurnging them to frequent the range so 
that their habits and effects on range ton be studied 
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Boats Built Upside Down to Speed Assembly 



Greater speed in pro- 
duction of submarine 
chasers has been achieved 
by adding a “bottoms up” 



technique to assembly 



Stctipti of ihsp J 5 hull built faGtlomtid* uf> fating sat upright fay tranes 



line methods at the yards 
of DravO-iJoiporation of 
Pittsburgh, Pa, The 173- 
fbot craft are built in an 
upside-d own position, 
which facilitates the 
welding of the hull sec- 
tions. Specially rigged 
gantry cranes turn the 
hull sections right-side 
up* and powerful hydrau- 
lic jack-operated transfer 
carriages are used to 
move them along to the 
final assembly line. 



Bullets Co^te^l 

With several 



Who.Hjjt Target 



m 



at the same target 
it’s not easy to tell which 
have scored the hits* since 
ordinary bullets do not 
leave telltale marks. This 
has been solved at the 
United States Army _ Air 
Corps flexi ble gunnery 
school in Texas Jby dip- 
ping machine-gun bullet s 
into colored paint just be- 
fore they go into the 
training planes from 
which student gunners 
fire them at a towed tar- 
get. The paint-coated 
bullets leave prints in the 
14- foot sleeve of white canvas which help 
identify the gun from which each bullet 
was fired. Ttait the students attain excel- 

tmiF 

Germ Syrup” May Help Hungry Troops Digest Grass and Leaves 



Dipping bulldt in to point c^d examining 



practice 



lent marksmanship is indicated by one of 
the canvas targets which bore 287 holes 
from 3GQ shots that were Bred at it. 



H 



Soldiers who are cut off from their food 
supply may be able to eat grass* leaves and 
wood with the aid of a chocolate- flavored 
syrup of germs, according to preliminary 
tests conducted by Dr. Gustav J. Martin 
of the Warper Institute Jot Therapeutic 
Research in New York City. The syrup, 
contain! rig germs of a type that do not 



cause disease, is said to manufacture vari- 
ous B vitamins in the digestive tract and 
permits humans to live on hitherto inedible 
material. If the experiments prove suc- 
cessful, civilians as well as soldiers may 
be able to obtain a lifetime supply of vita- 
mins from the germ syrup at a cost of only 
about S2 per person. 
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BLACK LIGHT 

at Uovx. SERVICE 





Examining r«ki with mmeralighf, 
whilft al right an Iwo blade-light 
lampi sui1*pbl* for ui* in window 
diiplayi of lilk and plaifk dnigni 



M store. With it you are ready 
fur some real thrills. 

K Try dipping your shirt and 

necktie in a solution of fluo- 
rescein or quinine. When 
you turn out all other lights 
f f and switch on the black - 
light lamp, the shirt and tie 
? glow in the ultraviolet rays 

^ as though they were afire, 

^ From this you can go on and 
create a real ghost. Apply 
vaseline around your eyes 
and mouth, then down the 
bridge of your nose. Do it 
carefully, there's no need to smear it on. 
Now turn ofT the electric lights and turn 
on the ultraviolet lamp so its invisible rays 
will strike your face* shirt and necktie. 
Place a mirror so that you may see what 
you have created and grin as. you look. To 
your amazement, it will appear that you 
are now a full- fledged Yogi of white magic 
with black light. Your face, in the ultra- 
violet radiation, is black h but the vaseline 
around eyes, mouth and nose glows 
strangely white and grotesque. And your 
grin reveals teeth that seem illuminated 



tX'V ®y l- u *bcr Gable 

T^OR a lot of fun, some new thrills and 
1 perhaps a cash return, “black light 1 * 
oilers real possibilities al rather low cost. 
Anyone with as much as fifty cents can 
take up this entertaining hobby and any- 
one willing to spend up to $50.00 may go 
into il on. an almost professional basis. 
From some amateur experimenter may 
come new ideas for applying black light, 
perhaps a way to illuminate and decorate 



a theater or a restaurant 



without visible light sources. 
Ideas like this will mean mon- 
ey to their originators. 

All you need to get started 
is a block- light lamp — one in 
which all visible rays have 
been screened out. You may 
launch your hobby by buying 
an argon globe for fifty cents. 
Certain things like vaseline, 
engine oils and some chemical 
paints respond to its rays T en- 
abling you to create unusual 
effects. But Lf you wish to ride 
the hobby further, a better 
black-light lamp may be ob- 
tained for about two dollars. 
This is an ultraviolet globe 
and it may be purchased from 
any scientific equipment 



You may Hart your fu*n with 50^*nf 
organ lamp, making chHftj buH*r 
and molui*** ot*om* strong* colon 
under lb* block-light ray* 







Smell oh j Deli me y he paint«d with 
lluer«s»nt folutienf end plenties 
cut oyi, [Hen to black light 

from lamp in hanging flow^n 



from within — that is if 
they’ll your own teeth and 
not dentures. Too, if there 
is considerable calcium in 
your body, even your eye- 
balls will glow, adding to the 
ghostlike appearance. 

Such an experiment illus- 
t rates the phenomenon of 
fluorescence* which means 
that a substance glows only 
while it is being exposed to 
some activating energy. It 
Is not a reflection. If the 
substance continues to glow 
after ihe energy source is 
turned ofh that is known as 
phosphorescence. If a min- 
eral glows when rubbed or 
struck with a hammer, it is 
said to be tribe luminescent. 

If it glows when heated, it is 
l hermo lum inescent . 

One thoroughly practical 
i]se of black lighl is found in 
the field of prospecting. If 
you would like to search for gold, or better 
still, for radium and tungsten, you can take 
your hubby to the hills. With a battery- 
operated, portable black- light lamp, you 
may work at night, in the dark of the moon. 
Hocks containing minerals glow as though 
lighted from the inside when you expose 
them to ultraviolet radiations. This is par- 



ticularly Irue of rock containing radium 
and tungsten. Known deposits of tungsten 
have increased ten-fold in the United 
States since prospectors began using a 
miners light — a portable black -light lamp 
designed by Thomas S. Warren of Califor- 
nia. ScheeUte, or tungsten ore t appears 
golden yellow under the rays, thrilling its 
finder not only with its beauty, but 
also with the possibilities for cash- 
ing in on the find. One word of 
caution is necessary right here* for 
scorpions* horned loads, lizards 
and snakes have almost the same 
color under the black-light lamp. 
What appears to be a shining nug- 
get of scheelite may came to life 
and squirm out of your hand. So 
it is wise to stop on the "nugget" 
before picking it up. 

The best black -light generators, 
like the Warren mineralight, op- 



This h a $2 uhmvtolaf lamp made in 
special black 9 1 a 5 % which ien he 
placed in arty !U liable reflector and 
used by the amateur experiment* 
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Ai the painted disk ii revolved and The bfnd^liglif 
lump turn ad an it, each bend of color see mi la I urn 
in a different direction end at different speed* 

1 
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This star, shown in naiurpl tplfid, It composed 
ai small pieces of several kind* of fluorescent 
rack oiiachiict |p the- board with sodium sili- 
Under right kind of black light, it it a 
thing of beauty 



Top, left, another view of the star, wiifi black- 
light lump held at il might be placed to bring 
out iha beauties of the fluorescent piece 1 



When you moke up your Own star, you buv* 
a wide choice of fluorescent piece* of rock — 
*— there are more than ^00 known varieties, 
Different value lamps bring out different col- 
on. This is a natural color photograph 



This photo, in natural colors, demonstrates 
what can be don# with fluorescent paints and 

bluck light. It alio ihawi how tuccc-sif ul may 
be photo grupheiV efforts io record colors 
created wilh black lighl— a thing one« regard- 
ed as impossible- Even now II tnkm a lot of 
patience find skill, plus determination, because 
you are apt la fail an the first few atlnmph. 

V*u might 1 try If with yOur own comffp 








Dniigni may bo cut from any 0iiOr«£tnt pi CIS lie or 
paper Epruyed with (luereicent ^ivti«ni r I he vari- 
eties are Li m> led anly by your imaginolmn. They have 
many uses at a ^blackout** dotico or other parly 



a 

Flueresuiit paints 
result in iome amazing new ceramic beauty, 
as I he natural color picture show*. Even the 
cheapest wore can be made to glow under 
the ray i of an U lira violet lamp 



Top, eight, vases and dithos may be painted 
to simulate fa well or gorgeous an wart. Pho- 
to shows fluorescent paint being applied 



Another natural color photo which demon- 
strate* how fluorescent pa ini and block light 

Con. turn Ihn limpls-xt pOttary into a thing of — !■ 

matchless beauty. YouTI have a lot of fun 
painting up a few discarded dishes 



Paste any type of design made up of different 
colored plastic* on a circular di*k r than revolve 
the disk rapidly— hy attaching it to the wheel 
Of a knife sharpener— while exposed to rflys 
of black-light lamp. You'll be amazed by the 
rang bul beautiful pa Horns crontpd, and 
you will have still more fun trying to catch the 
colors on K-odachrom-e film. But don't give up 
loo easily, the result will be worth the effort 

i 
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Corptf tuptfd wplh flvoi-MCin i folulien 
glawi with »rie bntfpance undir vfttt- 
vicM radiolicrtt- Blcck-lighl lampt are 
concealed on each tide 



But lor the beginner, the cheap- 
er lamp will .serve many pui'poses, 
You may get excellent effects by 
using a few sheets of fluorescent 
plastics, or lumarith, in several 
colors — red* blue t green and yel- 
low. Cut, fold and bend the pieces 
into designs to suit your fancy and 
decorate the corner of your study, 
library, den or office; possibly 
your Christmas tree. Black-light 
lamps may be concealed at one 
side. When all other lights are 
extinguished and the hobby lamp 
switched on. each piece glows with 
marvelous effect. Of course, what you see 
is not a reflection. The glow is induced by 
the bombardment of the short-wave im- 
pulses which accelerate molecular surface 
tension, creating fluorescence. 

The hobbyist can have a lot of fun by 
using his lamp or lamps at a party. Try 
concealing a black- light lamp in the mis* 
1 let cat- or other overhead decoration, then 
turn it on when other lights arc low. Cou- 
ples dancing beneath the lamp will be 
surprised, even amazed, at the weird ap- 
I km ranee of each other's faces, teeth, eyes, 
spectacles, rouge, lipstick, face powder, 
iulH polish and even buttons and jewels. 
If some of the guests are willing to be 
guinea pigs, you can prepare them before 
hand by applying vaseline to their faces. 

A vivid halo may be created over the 
pictured head of a saint by brushing the 
picture with invisible fluorescent solutions, 
then .^witching on your hobby Lamp. In the 
same way, an entire landscape picture can 
be made to appear in all the beauty of its 
original colors, in a dark room. These 
transparent, fluorescent solutions, some- 
times called invisible paint, cause any sur- 
face to which they are applied, to glow in 
the dark under black light. You will have 
a lot of lun experimenting with this paint, 
thinking up unusual ways to use it. 

And here is something else you may 
wrmt to do: start a corner bracket collec- 
tion of fluorescent rock, porcelain orna- 



Known lungtton cUpo-ixt* in If, 5, hnv# incno»d 

ten- fold line* protpetTQft ute minerafighl ihal it- 
vtfak mintfali i* rack q| night 



V t-rate through transformers, producing a 
very short, invisible wave length of radia- 
tion. You will find a groat difference in 
results with different intensities of ultra- 
violet generators, Wihemito, for instance, 
ss not responsive to low grade radiations. 
But under a mineralight, the rock, which 
contains zinc, becomes brilliant green and 
under radium radiations it appears white 
hot, Smelters, refineries and assay offices 
no linger risk overlooking values of ore. 
They employ miner alight and thus cover 
a wide range of metal ores. 





U J i g new itidaGr 1& watch your own 

tuNoul end painled dfliigm turn Into flam mg 
b«oifty when eU ordinary lights are tumid off 



me.nt& and vases.. You might simply 
use the mantel shelf for the collec- 
tion. Under ordinary lights, the dif- 
ferent pieces wilt appear drab and 
uninteresting- But when you turn on 
the black- light lamp concealed just 
over the corner bracket or shelf, the 
collection springs into life— soft, deep 
crimson bespecklcc! with brilliant 
spots of green, azure blues, firelike 
yellows, purple facets ringed in red 
and pink streaked with blue. 

More than 300 varieties of fluores- 
cent rock have been found and col- 
lected from almost every quarter of the 
globe. You will be certain to find some of 
these varieties for your collection, but you 
really can start in your own pantry; cheese, 
butter and molasses fluoresce beautifully. 
Their exact color, and that of many other 
common things,, like ihe buttons on your 
shirt, depends on the output of ultraviolet 
rays in the particular type of light you use. 

If you are interested in a beautiful and 
unique display — that will cost very little 
you can have a lot of fun with fluorescent 
paints- Try painting a pint of beach peb- 
bles and a few cheap pottery ornaments, 
then, arrange them in a li shadow box 1 ' with 
a small argon lamp concealed just behind 
the top front edge. Switching on the lamp 
creates a little house of magic that will be 
a constant source of entertainment for you 
and your friends. An experimental kit of 
fluorescent paints, including the argon 
lamp, can be obtained for five or six dol- 
lars- Some of the paints are made for use 
on pottery, wood or glass, while another 
set is made for application to fabrics. 
Ordinary pottery pieces may be dec- 
orated in this manner, then subjected 
to black light with amazing resuLU- 
Thus may exclusive caterers be ex- 
pected to serve their patrons, in the 
near future, on fluorescent tableware 
— glowing with strange and exciting 
eolorS““OTi black tablecloths, amid 
Lhe softy colorful light of fluorescence 
gleaming from exotic designs of 
palms, peacocks and poinsettias in 



Turning the blach^lighl lamp on fluareHenl 
and beholding lhe beautiful colon will 
retail in the fin! f4Ctl tnlhufipsm far yaur new 
hobby. The lamp shown here it Intxptntivn 



all their vivid coIqj-s on the black walk 
of the loungp. 

And in this connection, it might be fun 
at your next dinner party to use invisible 
place cards. Under ordinary light, they 
appear to be blank, but ultraviolet radia- 
tions reveal the name of the guest. Of 
course, the name is wrillen in a fluorescent 
solution. In the same way, napkins may 
be decorated or some thought appropriate 
to the season or occasion expressed. 

Something else you can do is create your 
own Aurora Borealis which will appear to 
flare over Arctic peaks. It is accomplished 
by painting designs on a pressed board, 
then attaching the board to a knife-sharp- 
ening: stone. This permits turning the 
board rapidly while you expose its designs 
to black light. At times the aurora will 
seem to flare slowly from side to side, then 
it changes to show streaks of flame ema- 
nating from a central source. 

Also in the invisible- light classification 
is the infrared. Lamps employing these 







A. fluoreiceni silk gown muinipin* ti> (harm 

Lindisr the brilliance df ■anJinni'y lighll r bul whtfi 
block Ugh* alone- illuminate* it at rigM) — 



Now th* gown aopeari in fiery beauty, but in 
wearer virtually fades- out. If sho -imilrd,. fiar 
Tiefh would glow under the block -light ray* 




Chert (above) can bo opened in three lectnm to explain 
black light when ordinary lights bflv* been eXtin^ui^hed- 
Belaw, color photo of chart showing! ylfifale rainbow octavo 
in conter arc and black-light wavelength* on either tide 




rays — with visible light 
screened nut — tire used by pho- 
tographers in taking secret pic- 
tures in the dark and In record- 
ing enemy positions on film. 

Tilt pioneers of black light 
experimentation are already 
using it in criminology, iden- 
tification of gems, medicine, 
biology, chemical analysis, 
prospecting, examination of an- 
tiques, glassware, detection of 
forgeries, theatrical work, min- 
ing and the selection of ores. 

As you progress with your 
hobby, scores of now ideas will 
present themselves. It would 
seem that not far away may be 
dazzling window displays, cre- 
ated with the aid of a powerful 
ultraviolet generator. Design- 
ers of evening gowns soon may 
be turning out creations that 
will glow gorgeously under 
black- light radiations. Imagine 
the intriguing beauty of a fluo- 
rescent gown, a necklace of 
stones of fire more gorgeous 
than diamonds and a gleaming 
flower in the hair. That picture 
might be brought into reality. 
Already restaurants and night 
clubs are trying out black light; 
the next step is to design gowns 
that will be at their best when 
exposed to it. 






Thousands Learn New Trades in War Plants 




Newcomci-s to the N, A. W sad worth Campon y 
factory ore framed for new jab* similar to 
their previous work. Erstwhile building iuprr- 
visar for a contractor ^at upper left) interpret* 
blueprint* os supervisor of a production de- 
partment. Kentucky school Ii?adipr «' I ef r ) now 
instruct! girls in use of precision gauge* and 
tett equipment. A one- Hate cafe cook I above} 
hardens tools in fifcOl-trenlliig Ovdti 



Tooling up American factories with new 
machines is only half of the problem that 
production for war entailed. The other half 
is equally important — "tooling up” with 
new workers at strange jobs, Salesmen 
and automobile dealers, lawyers and teach- 
ers, jewelers, tradesmen and students are 
being converted by the thousands into 
skilled mechanics and craftsmen in the 
tank and gun and plane factories, Indus- 
try is doing what it: can to fit the unskilled 
workman into a job for which he is best 
adapted. For example, N. A. Wood worthy, 
manufacturer of a hundred different pre- 
cision parts for aircraft engines, spots new 
employes at his Ferndale, Mich,* ij^ants in 
jobs of a nature corresponding to previous 
work: a jeweler is now an inspector of pre- 
cision parts, a school teacher from Ken- 
tucky was made supervisor of 60 girls 
whom she teaches to use gauges and test- 



ing equipment. A Detroit restaurant cook 
moved from one oven to a bigger one. He 
knew" heat control, he Was accustomed to 
working in warm atmosphere* so he was 
assigned to tool hardening m the heat- 
treating ovens. A former building super- 
visor for a real estate contractor was fa- 
miliar With blueprints, and found familiar 
work as a supervisor in a production divi- 
sion where he must interpret blueprints 
and specifications. The sales manager of a 
used car agency became an expert on en- 
gine parts through long experience ap- 
praising automobiles and supervising re- 
pair work. Now he's using that knowledge 
making various tests on airplane parts as 
they come from the production line. 



([Took in the index to find where to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics 
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"Listening” Fence Rings Alarm to Halt Saboteur 




Moiter cerilrol b&prd f&r nccutfic ftn«, Isfl, Dog fowling undflr fant^ right would sound alarm 



Efficient protection for war industries 
against sabotage is given by a tamper- 
proof wire fence that sends a signal to pa- 
trol stations or towers as soon as anyone 
approaches near enough to cause the 
slightest variations. It is virtually a fence 
with ears, thwarting all efforts to climb or 
jump over, dig under, or saw or cut through 
it. Even a dog or rabbit coming in contact 
with the fence sets of! the alarm. Specially 
developed magnetic pickups using sensi- 
tive phonograph needles, are attached to 
the fence at intervals of 1,000 feet. These 
detect any vibrations which pass into the 
fence from the ground, and relay them to 
amplifiers located at remote points. A loud 

o u o 



speaker enables the guard to hear and usu- 
ally identify the nature of the disturbance; 
a refay closes, ringing a bell in the guard 
tower, and a pilot light also indicates that 
the system has been disturbed. If desired, 
a signal may be transmitted to a central 
station over the telephone system. Devel- 
oped by the Du Pont company, andjnanu- 
factuved by Automatic Alarms company, 
the acoustic alarm fence can be installed 
over ground that is flat or rolling, rough or 
smooth. It remains in constant operation 
regardless of weather conditions, and can- 
not be outwitted even by experts acquaint- 
ed with its construction. Fences around 
ordnance plants may be up to 20 miles long. 



Super-Trailer Carries 141 Men to Jobs in War Industry 



1 




This 45-foai trailer for wmr worTsufs it built of naneritical mul^ridi 



One answer to tbe prob- 
lem of getting the thou- 
sands of workers to their 
jobs In war industries is an 
oversized trailer recently 
demonstrated for govern- 
ment officials. This huge 
bus accommodates 141 per- 
sons. Simply constructed 
of non critical materials, 
its superstructure is chiefly 
of plywood and Masonhc. 
An ordinary IVk-ton trac- 
tor pulls the trailer. 
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"Rolling Fortresses" Protect Chinese Trains 




Armored cars like this one roll along with Chinese trains to fight off JopOnot* 






Heavily armored cars are now helping 
the Chinese Army to guard troop and sup- 
train; from Japanese bomber attacks. 

h& 23 ‘- 



Revolving turrets bristling with guns, and 
thick walls of steel, make veritable rolling 
fortresses of these fighting railroad cars. 



Made Into Plane Carrier by Adding "Lattice Deck” 



Merchant ships may be 
onverted quickly and 
cheaply into aircraft car- 
riers if the invention of 
_ John B. Qui^n receives 
’Navy" approval. He pro- 
poses to crown the ships 
with a '“lattice deck" built 
of parallel tubes on which 
airplanes could land and 
take off. The planes 
would be fitted wiljl 
wide-tread whoel-and- 
roller landing gears to 
prevent them from set- 
tling between the tubes, 
and it is said that the 
il grip” of the wheels upon 
the tubes would keep 
planes from slipping side- 
wise. The inventor esti- 
mates the entire deck, 
made of eight- inch pipes 
and supported by steel 
girders, installed on a 
400- foot freighter, would 
weigh only 300 tons. 



Mod els show (top) special 
wheels to grip deck; (bot- 
tom-) “leilticn deck" on ship 



JULY, 1942 



27 



{? H 



1 




Rid Croit work nr* dfemonsNole fl Pit aid before the tek- 
ovision camera in a series bog on -after Pearl Harbor 

from ihri panel, CBS program director and ilafif guide 
action on studio floor and control the transmitted image 




\ YANKEE mass production, which Is 
A pouring billions of dollars worth of 
American guns, tanks and ships into the 
world conflict has another accomplish- 
ment tq its credit— the mass production 
of expert defense workers through the 
medium of television. 

Thousands of civilian defense volun- 
teers, firemen and policemen within a 
radius of 50 to 75 miles of New York 
City* Philadelphia, Schenectady, N. Y., 
and Los Angeles are literally snatching 
from the air the training necessary to 
their roles as soldiers of the home front. 

The nation's sudden entry into the 
conflict found its cities with plenty of 
volunteer workers, but few instructors 
capable of ts'&ining them. At the rate 
they were being taught* months and 
perhaps years would have been neces- 
sary to train enough experts in the sci- 
ence of fighting a war which has no front 
lines and no impregnable defense points. 
The small group method of teaching 
was proving interminably slow in cities 
along the coasts faced with the threat of 
bombing almost any day. 

An experiment in the form of a unique 
war school, a school with classrooms 
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RapHca of air-raid infaT-maTFon ccntur i* set up far 
television demons! ration of opera I ion in bomb raid 

scattered a round New York City in police 
slulioiis, fire houses, school auditoriums, 
private homes and radio dealers' shops., 
gave an answer to the problem of civilian 
preparedness. 

The first broadcast was in the nature of a 
tesl by the National Broadcasting Company 
with only 130 oi Lhe city’*, 5,100 television 
receivers in Use. So successful was the tel- 
evision method in this test that hundreds 



An air-mid warden clears the street* in a televised 
(eiian far defense volunteer* gathered at ^e^eivers 



more sets were pressed 
into use and the class- 
rooms were ex (ended in- 
to New Jersey p Connecti- 
cut and Pennsylvania. 

The Columbia Broad- 
castin g S y s tern, which 
had been devoting a por- 
tion of its televisiori\pro- 
grams to helpful war 
subjects, took over the 
task of educating the pub- 
lie to its defense duties. 

Vastly expanded, these 
two television military 
training schools are filling 
the air not only with 

#-/ v 
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Preparing a lalt^iiiori set unglfl-r burtk* of fly&r*«*nt ligkli 



str actions Intended to make America war- 
wise, but with actual demonstrations of 
what is expected both of volunteers and 
the public. 

The lessons deal with such subjects as 
the extinguishing of incendiary bombs and 
the treatment of poison gas victims. The 
teaching instruments are lectures, the 
demonstration laboratory and televised 
motion pictures* many of which are made 
for the express purpose. 

A typical National Broadcasting course 
for volunteer defense soldiers would in- 
clude a first lesson on the general duties of 
an air-raid warden, a sec- 
ond on the fire bomb, a 
third on what to do in 
blackouls, a fourth on gas 
warfare and two sessions 
in which the important 
points arc reviewed. 

Television’s i 1 In s tr a- 
tlolis for the lessons have 
all the graphic and mov- 
ing appeal of a Hollywood 
production. The first on 
NBC had Maurice "Wells, 
as Post Warden “Arthur 
Smith,” directing pedes- 
trians to shelter and limit- 
ing traffic on a street 
scene during an imagi- 
nary raid. The second 
lesson depicted a “bomb- 



ing" of Times Square with the as- 
sistance of actors, stage sets, sound 
effects and motion pictures. The 
“Browns,” television’s typical 
New York family, also fought a 
fire bomb thaL fell into their apart- 
ment during the “raid.” 

In each of the NBC lessons, 
which are repeated eighteen times 
a week, a uniformed member of 
the staff of the Coordinator for 
Police Department Civilian De- 
fense faces the electric cameras in 
the National Broadcasting Com- 
pany’s sight- sound studios at Ra- 
dio City. He tells the points to be 
covered in the lesson. At intervals 
other cameras bring the words of 
the defense expert to life with 
dramatized demonstrations of 
rules laid down by the Office of 
Civilian Defense. For 30 minutes 
wardens follow the theatrical 
presentation on their sets, Then, 
after the telecast is over, they discuss the 
lesson under the leadership of the precinct 
defense officer. 

Nothing like this had over been attempt- 
ed before anywhere in the world. It is 
something new, not only in radio T but in 
education. And its success in practice pret- 
ty much parallels its daring in conception. 

Typical of the CBS program was a rep- 
lica nf the heavily guarded information 
center “somewhere in New York,” set up 
in fronl of the television cameras, Thb is 
the permanent nerve center of the air de- 
fense of the northeast quarter of the United 



FigMiing a rr fir* tcmb JJ in &n apartmani ox □ icra an Ics-stin ward am 
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States, How It operates under 
bombing conditions was demon- 
strated from the first warning 
telephone Hash of approaching 
raiders, through the order for 
antiaircraft searchlights and bar- 
rage -bal bon defense, to the dis- 
patching, navigation, and control 
of the interceptor planes that do 
battle with the enemy before it 
gets a chance to bomb the city. 

As information o£ approaching 
aircraft was phoned to the ^cen- 
ter” by observers from Maine lu 
Carolina , the television audience 
saw some of the 3,000 civilian vol- 
unteers go into action , The course 
of (he attacking planes was care- 
fully mapped by the volunteers, 
who directed the interceptor 
planes until the squadron leader 
reported “enemy sighted.” The 
squadron leader was then on his 
own. 

The system is patterned after 
that developed by the British. But 
the United States is not only 
adapting British methods to its 
own use f but is passing on to the 
British air-raid protection tech- 
niques developed here. 

Some of the lessons are drama- 
tized to show what should be done 
in the event of an attack on an 
American city. In other cases, an 
instructor goes before the televi- 
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Stirrup -pump u Hocks fire bomb on NSC teliviiion set 



sion camera to address the householder 
something like this: 

“Go around the house to see that no 
lights, visible from the outside, are left 
burning. All gas lamps and;, if possible, the 
gas at the meter, should he turned off to 
reduce danger of explosion. Do not use 
more open- flame lights in the 'refuge 
room' than necessary, but any amount of 
shielded electric lights is permissible. 

“Do whatever else your own common 
sense indicates is necessary, and. then, after 
making certain that every one and every- 
thing needed is at hand, close the door and 
seal it if there is any possibility that gas 
might be used,” 

Or, regarding traffic regulations during 
a raid: 

“During raids, all except essential ve- 
hicles should stop, leaving two lanes in the 
(C&nttnued to poge 1 69) 
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Amphibian 



"Sea Jeep" Rides Land or Water 



% 
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Something new has been added to the 
army “jeep” family — a new vehicle that 
can navigate water as well as land- De- 
signed as a personnel carrier* the ainphib- 

^ C U ^ 



ian has been undergoing tests by the 
Armored Force Board at Port Knox. While 
its rhaTfufaciurer calls it the "aqua chee- 
tah," army men prefer the name "sea jeep " 




Rotary 'Bomb Gun* for Airplane Can Toss 5,000 a Minute 



As many as S.,000 small 
round incendiary bombs 
minute can be tossed 
from an airplane* it is 
said, with a bomb throw- 
by Dr. L. £. 
Adams of Irwin, Pa. Of a 
type attached to 
the underside of the 
plane., the “gun” throws 
bombs in a complete cir- 
The bomb thrower 
was demonstrated rp- 
for members of the 
House and Senate Mili- 
tary Affairs Committee. 



■bpirt Fling bmlL-alh an ttirpliana, thii bomb ihrcwflf could nunvpww uvrnu* 
□ mmuiri. Inventor, right, thiwi thrower I* Hbulft And lentils members 



CFi ■om a tungsten rod K 
5H feet long and slightly 
thicker than a pencil, ■- 
Westtnghouse spins out 
filiimunis for three- watt 
in a strand of wire 
would reach a dis- 



tance of 469 miles. 
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Million-Pound Test Machine Crushes Column 

Rated at the greatest 
transverse testing capac- 
ity in the world, the new 
pressure machine at 
North western Unive rsity, 

Evanston, IK., can exert a 
pressure of 1,000^000 
pounds on a beam 55 feet 
long. In addition,, -objects 
may be tested for tension 
and distributed or twist- 
ing loads, and the record- 
ing device draws stress- 
strain graphs charting the 
various stages of each 
testr Despite its enormous 
power, the measurements 
are accurate up to one- 
tenth of one percent for 
ordinary loads, and up to 
one- twentieth of one per- 
cent for the higher loads. 

The £yQ,GQ0 machine, 2!£ 
stories high h crushes, an 
18-inch concrete column 
as readily as it cracks an 
egg. Objects up to 18 feet 
long and 7 Via feet wide 
may be accommodated 
for compression tests, 
and a beam this size may 
be placed between two ends of the machine testing a concrete column si* feet high and 
and pulled until it snaps. Only a liltlc more one foot thick, which disintegrated under 
than half Lhe available power was used in a pressure of 505,000 pounds. 

)) 3*6 

Locking Cap tor Auto Wheel Nut Cannot Be Pried Off 

Removal of the automobile wheel can be 
prevented by a cap that covers one of the 
wheel nuts and thus protects tires against 
theft. One lock, consisting of two parts, is 
used on each wheel. The cuplike part slides 
over the bolt before the nut is applied. 
After the nut has been tightened a cap Is 
snapped into the cup, concealing the nut 
completely and leaving no protruding por- 
tions by which the lock can be pried off. 
To remove the cap a threaded key is turned 
into it until the key strikes the end of the 
bolt, and further turning exerts pull upon 
the cap, lilting it out of the cup. 



(^Look in the index to find where to buy 
articles described in this magazine. Say 
You Saw IL in Popular Mechanics. 
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7A* ARMY POLICEMAN •• 1942 STYLE 

/~~\NE of the developments in the 
art of war Lila l has been al- 
most overlooked in the excitement 
of conflict is the evolution of the 
military police in Uncle Sam's 
Army. Today they differ from the 
grulT and club-wielding “M. P.'s M 
of the last war as the modern par- 
achute trooper differs from the 
mule skinner of World War I. 

On Governor's Island in New 
York harbor and at a new school 
across the Potomac from Wash- 
ington, thousands of picked men 
are being educated for special 
duties and by special methods de- 
veloped by two officers who start- 
ed from scratch. The officers, 
Lieut. Col. Glen T. Strock, Pro- 
vost Marshal* First Army and 
Lieut, Col. Harry D, Scheibla 1 
commanding the 518th Battalion, 
First Army, decided that a mili- 
tary policeman cannot club re- 
spect for his authority into a man, 
but he can impress him with su- 
perior intelligence,. 

Lanyard f nr pt*venTing !™ flf aui&mati« even when dtAppod So T “brains — not brawn” become 

* special equipment for the ms military pelkemon t j, e requirement. Lawyers have 

been brought in to teach the men 
civil and military Jaw and court 
Military paliee on ground cfem&niirtito* hq-u* he cflfi toss op- procedure. Educators have been 
pnnen t pv*r hit head by using fest to me*t ihq ruth 
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borrowed for intelligence tests and New 
York City policemen for instruction m the 
psychology of handling people. Expert 
drillmasters are putting snap and pep into 
their carriage and step. Crack marksmen 
teach them to handle their army automat- 
ics. Boxers train them to use their fists. 
Wrestlers instruct them in the art of rough- 
and-tumble. 

But, perhaps most important of all is 
their initiation into the 
mysteries of body lever- 
age, muscular skill and 
balance which makes the 
average unarmed, 1942- 
style military policeman 
superior io the average 
soldier or civilian with 
pistol, knife, club or fists. 

Because of these clever 
tricks of leverage, skill 
and balance, which were 
developed from the an- 
cient Japanese art of judo, 
or jujitsu, one of these 
super-soldiers can be 
caught with a gun point- 
ed at his spine or stom- 
ach, and by a few quick 
movements of his body 
knock the gun aside, dose 
in + wrest it from the ag- 



gressor’s hand, and render him helpless. 

A man with a knife is practically help- 
less against this new training. By blocking 
the swing or thrust with a wrist and step- 
ping forward, the military policeman can 
not only escape being cut, but with a few 
unexpected maneuvers of the arms and 
legs, force the knife wleldcr to drop the 
weapon or sustain a broken arm. The same 
is true if the weapon is a club, bottle, or 



'flifllen up, Saldier,” Ex M. P.'t prclir ^ the iiniidy men. in the ormy 
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similar object. Ir ihe attacker uses an ob- 
ject like a chair, as he might in a restaurant 
or barroom, which prevents the military 
policeman from getting in close, he is 
taught to pick up a sailor pepper container, 
shake a quantity into a hand and toss it 
into the assailant’s eyes. This invariably 
stops him. 

Even should the military policeman find 
himself flat on his back, he is down but not 
out, For he has been drilled hours in an- 
other trick. As the aggressor leaps on him, 
he doubles up his knees, meets the assail- 
ant with a sudden kick of both feet to the 
stomach and this sends the surprised ag- 
gressor sailing over the M_ P/s head with 
most of the fight, knocked out of him. 

If the man jumps on a military policeman 



who has been knocked down, instead of 
trying to fight from this position, he Is 
taught to grab the man's shirt front and 
cradle his knees or feet in the man's stom- 
ach. By pushing with his feet or knees and 
pulling on the shirt, the M. P. tosses him 
lightly over his head, follows him over and 
then is on top. 

And when caught unaware from behind 
by an assailant who pin? his arms at his 
side, the military policeman has a special 
set of tricks, too. First he takes a deep 
breath. This loosens the arms that circle 
his body. Exhaling quickly, the M. F. slips 
down and reaches op for the man’s arm, or 
head, and, bending lower and forward, he 
to&ses him neatly over his head. The re- 
sulting crash usually shakos the fight out 
of an untrained assailant. 

He is taught how to use his knees 
instead of his fists to knock a man 
out if ibis last resort procedure is 
necessary* By one method he 
twists a man's wrists until his head 
is lowered. A quick blow with a 
knee does the rest. When he is in 
a desperate plight, the military 
policeman is permitted to use 
these trained knees to knock out 
an assailants wind with a quick 
thrust into the groin or stomach. 

Other last-ditch methods of 
stopping a fight arc pressure on 
the phrenic nerves just under the 
ears and painful manipulation of 
the muscles of the forearm. 

Useful as they are T however, 
these methods are used only when 
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intelligent handling of an emergency has 
not resulted in peaceful settlement of a 
difficulty. The men are taught to speak 
quietly and authoritatively, to avoid argu- 
ment as much as possible and, above all, to 
set an example of tool decisiveness in a 
hot emergency. 

Subduing recalcitrants, however* is only 
a small part of the duties of the new mili- 
tary police. They are also used In evacua- 
tion of civilians, in handling of Communi- 
cations, reconnoitermg and protecting rail- 
road yards and public utility structures 
used for water, lights., power and commu- 
nications in war zones, coordination of 
army and civilian defense forces in battle 
areas, hunting saboteurs, caring for enemy 



prisoners as well as keeping order among 
the soldiers, coding and decoding messages, 
taking and identifying fingerprints and di- 
recting traffic. 

The last item of duty illustrates how 
thoroughly the First Army military police 
are educated, for scores of them have been 
assigned to the busiest traffic intersections 
of New York City, where, alongside the 
seasoned traffic officer of the police de- 
partment, they learn the tricks of this trade 
the hard way — under fire. 

Also, partly as a matter of duty and part- 
ly for training, the First Army military 
police direct traffic on the Governor's Is- 
land ferry and groups of them are stationed 
at Times Square, Pennsylvania Station and 




Parrying knife thruit by throwing left arm under blade, grabbing wriit and hand holding knife and twill- 
ing th* writ); this throw! opponent backward and can be counted on to make him drop the knife 



JULY, 1942 



37 




Thrusting armed man ngainsT build mg (duiti him la threw 
up hand* to Jav? fee?; pr^iiuxa an back keeps Hendi up 



Bring mg up knee against oppanent r s chin ti 
quick way to end the mfgurrienl 

Grand Central Terminal in the big city. In 
the railroad stations they check soldiers^ 
papers and tickets, handle the loading of 
troop trains, keep order among soldiers 
and sailors, supply information and make 
themselves generally helpful, both to uni- 
formed men and civilians. 

Although it is not generally known, a 
military policeman can arrest a soldier for 
such apparently minor things as leaving 
his coat unbuttoned, or his shoes untied or 
his hat sluuchy, or his blouse tom. They 
seldom do arrest anyone for these infrac- 
tions, since a warning is usually enough,, 
but a sloppy soldier here and there would 
have a bad effect on the morale of the army 
and if the careless habits were permitted 
in public, the people of the nation would 
form a bad opinion of discipline in the 
aimy. So they are more careful about a 



soldier’s appearance in a railroad terminal 
than they would be in camp. 

And, once more* the new-style military 
policeman sets an example to the average 
soldier. As soon as he is selected for this 
special service, he is issued an extra uni- 
form so Chat one can always be clean and 
trim. In addition to standard equipment, 
he gets the blue and white M. P. brassard 
which he wears on his arm, his traffic whis- 
tle, and white web equipment which sets 
Ins uniform apart from the standard army 
clothing. 

In seeking men for this branch of the 
service, preference is given to college men 
or others who display unusual intelligence, 
policemen, detectives, firemen, bank 
guards, armored car guards, state troopers, 
boxers, wrestlers, athletes or physical 
trainers. 
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As soon as they are in 
the service, they undergo 
a series of mental and 
physical tests. Passing 
these, they are put to 
work on an eight-hour- 
a- day routine to learn the 
policing business and get 
into good physical shape. 

Heavy emphasis at first 
is placed upon physical 
condition and the first 
half hour of the training 
day is taken up with cal- 
isthenics, An hour or so 
of close order drill fol- 
lows* with flying- wedge 

exercises and formations 
used to break up rioting 
crowds. On top of this M - P - F * t ot incM« charting cn train ithtduln at lai-g* jtiilrfied station! 

there is likely to be a pe- 
riod of judo or leverage M ^ lor Y blowing whittle I* figtioj as a ppprocmhrt 

and balance training, 

A typical day's physical 
work also includes bay- 
onet practice, education 
in the use of gas bombs 
and gas masks and pistol 
and rifle practice, and any 
spare time is usually used 
to play baseball, basket- 
ball or some other mus- 
cle-building activity. 

The result is that while 
many of the new military 
policemen are small com- 
pared to the World War I 
variety, which tended 
toward giants and bruis- 
ers, they are hard as nails 
and more than a match 
for the average man, oven 
without the “brain tricks' 1 
which enable them to toss 
the average man like a 
^ bag of potatoes, , ■ 

. Artificial Wool Fiber May Be the Result of Baring Molecule's Secret 

^ Production of synthetic wool has boon 
brought closer to realization by finding the 
secret of its molecular structure, says Dr. 

Milton Harris* research director for the 
Textile FoundationT Washington, D, Q It 
was discovered thou wool molecules are 
-■ flexible and derive their elasticity and 
strength from the way some of them form 
lies or bridges across others, When it Is 
^ f . t C 
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laundered, however, wool tends to lose the 
special cross-linkage properties. This lat- 
ter discovery gave a clew which enabled 
research workers to develop a process for 
stabilizing wool which promises to double, 
or triple its durability. Dr, Harris said the 
Foundation has made no attempt to pro- 
duce artificial wool* but added that the 
manufacture of synthetic wool is feasible. 
/ / 
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stall. He leads horses about as or- 
dered, and if the horse attempts 
to halt or change his course r the 
dog discourages such efforts by a 
persuasive tug on the shank. In 
addition to performing regular 
duties T Flash instantly obeys spo- 
ken or gestured commands. 



Salt Inlaid in Tire Treads 
Lengthens Nonskid Life 



Economy of rubber and a long- . 
er nonskid life are advantages 
claimed for a method of embed- 
ding crystals of common salt or 
similar chemical in t|re treads, A 
Detroit inventor p^ented the sys- 
tem and assigned it to the United 
S tides Rubber Company. "As the 
“salted” tire a v r e a r s" "down jUie ci5v r ' ^ 
ities containing small bits of salt J 

are opened and the substance dis- NS „ 
solves and keeps the 

} 1 2 '/ k ~ 1- 

Soldiers in Gasproof 
Train to Fight Poisons 



Dressed in protective clothing, 
soldiers of the chemical warfare 
service have no fear of poisonous, 
skin- burning gases as they de- 
contaminate areas sprayed by the 
enemy. The clothes worn by the 
Dog sJctb ID-hand,, lap, l n< .di*<s h« iar b*H C m, ffl lulling ^.fighters are treated in a secret 

Dog lovers get a thrill watching “Flash," a white solution that makes them resist 
German shepherd dog, as he does his daily chores and neutralize any dangerous va- 
faithfully and unerringly about the stable of his por that may touch them, 
owner, IL J. Rossi* a horse trainer 
at Tropical Park, Fla. The first 
tiding each morning Flash silehSfes 
an alarm clock that rings shortly 
after Five o'clock. That starts him 
on a round of activity as stable 
hand and assistant in training four 
horses. He carries water in a pail* 
filling it himself by turning the 
spigot on and off with a powerful 
forepaw. He even knows just how 
much water he can carry. Going 
about his work with an unmistak- 
able look of seriousness and de- 
termination in his eyes, Flash de- 
livers horses' equipment to their 
stalls and never makes the mis- 
take of carrying equipment be- 
longing to one horse to another's Soldien ?pruy chemical ta decontaminate gas-spciitered jeep 



Dog Trained to Care for Horses 
Performs Many Chores 
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Toys on Canvas Map Depict Tanks in Battle 




Above, tht‘ toy* of wo*; i-igjit r 
V "! 1 cf ion of Ihu canvas map; 
bp* tom, pipp iti-Pvi? rn^+ul ia yS 
w-ith mpgnct* Po timulpte 



Brought to the United 
States from England, a 
miniature of a stretch of 






English countryside, re- 
produced on canvas, is 
being used by array offi- 
cers studying tank ■' 
at the armored 

school at Fort K _ 

It represents an 8 -by- 13- 
mile section of Salisbury, 

Wiltshire, with woods of 
sponge rubber, Lillipu- 
tian farm houses, and 
plowed fields depicted in 
water colors. Rolling 
knolls of England’s pas- 
turelaiid are reproduced 
by the upright sticks that 
support the 24-by-38-foot canvas at a 
height, that will permit men to walk be- 
neath it. Distributed at strategic points 
on the canvas are ttny models of tanks, ar- 
tillery, motorcycles and troops; and five 
men stand under the canvas holding mag- 
nets. As an officer describes a problem for 



?J<? 



ihc class, the men contact designated .spots 
with their magnets, moving the various 

army units about the canvas as the fight 
progresses. Bursts of artillery fire are sim- 
ulated by ejecting cigarette smoke through 
openings in the canvas. Student officers sit 
on a narrow balcony above the map. 



Flow Meters Installed in Oil Pipes Would Save Oil, Labor and Steel 



General use of recording or ticket- 
printing meters to measure oil as it flows 
> through pipes, instead of pouring it into 
tanks, would result in saving steel, oil and 
. labor, says L. R. Van Arsdale of the Pitts- 
burgh Equitable Meter company* Pitts- 
burgh, Fa r Although in the army and navy, 
trucks and warship tenders are equipped 
with these meters, and some of the new oil 
fields, trunk pipelines and delivery trucks 
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have them, their use is still very limited, 
When measured by meters within the pipe, 
tire oil is never exposed to the atmosphere 
as when poured into tanks* thus protecting 
it against the loss of gasoline vapors which 
are valuable in the manufacture of 100- 
oc lane gasoline for airplanes. Pipe meter- 
ing also would save a vast amount of steel 
that is required for the measuring tanks, 
extra pipes and pumps. 




M.0iS-pr*dueHfln ■‘■^Flyirtg Fsrtr*ii JJ which may bo Amcrica J i levy 
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SpnciqEly b u i 1 1 helmsli on d oxygen mafki ore itandard equip- 
ment (or pifolf whq aicand l« altituiJei great # r than l5 r Q0Q f**t 



By Wellwood E. Beat! ^ 

Chief Engineer, Bo«in£ Aircraft Company 




VVINSTON CHURCHILL ap- 
* ' peared before Congress last 
December and declared that the 
Allies would be ready “io take the 
initiative on an ample scale” by 
1343 and in the end would give the 
Axis powers a lesson the “world 
will never forget.” 

There is no doubt that he was 
thinking largely in terms of air 
power. By 1943 American fac- 
tories will be producing hundreds 
of four- motored bombers each 
month., and these mighty ‘‘‘air bat- 
tleships” may well bo the deciding 
factor of the war. Two and one- 
half years of aerial warfare in Eu- 
rope and several months fighting 
in the Pacific have indicated that 
the nations which first acquire a 
fleet of long-range, hard-hitting 
planes will win final victory, 
Boeing’s first Flying Fortress 
was produced in 1935. Even 
though it cracked up in a takeoff, 
the Army immediately ordered 
thirteen more. In 1941, the United 
States sent a few big bombers to 
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England. They were 
promptly dubbed ''flying 
targets," Too big r too 
slow and too costly to 
build was the snap judg- 
ment on them at first. But 
when R.A.F. pilots took 
the American -b uilt air 
battleships over the Eu- 
ropean continent and 
dropped bombs on Ger- 
many, they came home 
singing their praises. Last 
July the British Air Min- 
istry revealed that Boe- 
ing Flying Fortresses had 
staged daring daylight 
raids on docks where 
German pocket battle- 
ships were berthed at 
Brest, Flying at 30 ? 0QO 
feet, the big planes could 
be neither seen nor beard. 
Antiaircraft fire couldn’t 
reach them and fighter 
planes were ineffective at 
that height. Instead of 
carrying 25 0 - p o u n d 
bombs, Ihe Flying For- 



An&thar "battEeHhip &l the ft if" i& the huge Martin Dying bsoh above, 
used by ihe Navy. In cubic eanlenl, il approximates a 1 i-room fioM^ 

Lcftfcihg afl h% tuictagr ftf a hcftvy bimbrng plane givs-i yftu same idea 
of what it lakes to build a large all-metal ship like this one 
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tresses carried what Lord Beaverbrook de- 
scribed as "big, beautiful bombs” of LOGO 
to 2,000 pounds. 

Right then the character of World War II 
underwent a drastic change. Germany 
frantically began Lo convert its Kurier, a 
large transport, into a long-range bomber. 
The British stepped up production on then' 
big Stirling and Halifax bombers. 

But it remained for the United States, 
whose engineers had been building big 
bombers for six years, to undertake the 
most gigantic task of all. Plans were adopt- 
ed to hit a production schedule of several 
hundred air battleships a month by 194X 



Such a job calls for the brains and 
brawn of SOO,OGG men. 

Almost overnight Boeing, Doug^ 
las and Vega — a subsidiary of 
Loc k heed — pooled r eso mees and 
facilities for building Flying For- 
tresses, each to turn out completely 
assembled four -motored bombers, 
with complete exchangeability of 
parts. In addition, Consolidated 
Aircraft Company arranged to 
speed production on its four- 
motored bombers and the Ford 
Motor Company's Willow Run 
plant moved rapidly toward the 
day when mass production might 
be achieved. 

Both the new Boeing and the 
Consolidated ships have more fire 
power, carry a heavier bomb load 
and provide more armor and self sealing 
gas tanks than did earlier models. Radio 
locators help to spot enemy fighters. Sev- 
eral machine guns bristle from powered 
turrets. The bombers are able to Jug sev- 
eral tons of bombs on a 2, 500 -mile trip at 
exceptionally high speed. 

Planes such as these art the first to com- 
bine the three necessities of modern mili- 
tary power — great striking range, great 
speed and gi'eat carrying capacity. Up un- 
til now, modern air fleets have resembled 
navies consisting only of destroyers and 
cruisers. There have been few '"air battle- 
ships" to deliver the decisive blows. 



Loft, bebw, an o of ilia Ncvy r * pera troop an; r%hl r soma of the big bomb* which four-molored plane* COrr^ 
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Almost daily dispatcher from the war fronts indi- 
cate that aerial bat deferents arc on the move— up, 
Combat at 25,000 feet and above in Europe has al- 
ready taken place. Greater heights will become 
common as the four-motored bombers get into action, 
Germany is said to have a Messerschmidt fighter 
plane capable of reaching 39.000 feet. At 35,1100 feel, 
the air is so thin that a mar. becomes unconscious in 
less than a minute without artificial air supply. Con- 
ditions such as these require not only precision engi- 
neering but careful training of flight crews. 

At the Boeing plant much attention has been de- 
voted to this phase of stratosphere warfare. Using its 
“strata- chamber*” Lhe first extensive stratusphere- 
cond 5 tinning tests to be 
carried out on a large 
group of men were un- 
dertaken several months 
ago. Whole test crews 
have made experiments 
both in the laboratory 
and in the skies to gather 
data on flying conditions 
in the “purple twilight” 
of the upper atmosphere. 

Ameri ca's fo ur -mo- 
tored bombers will out- 
perform those of any 
other nation because of 
the famous Norden 
bombsight whose accu- 
racy Is uncanny from 
great heights, and the 
turbo a u p e r c barge r 

(CartirrtMcef to page T-64) 
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LIMIT OF OXYCtN 
EQUIPMENT 



TODAYS 

BATTLE ZONE— JO.OOO FEET 
29,000 FEET — jf^TT 



MI. EVEREST 



Test *rE>w a*ygeT> 

equipment in slrpto-chamhp^ 
Right, ■skeTt h of pre^ont-dny 
fi^j h 1 i n y luvt-h and ihese of 
I-nma-rraw 
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Ammunition Carrier Towed by Armed Truck 




Si; [irnline warfare will 
. i t ] d ;jioiher streamline, 
vehicle lo help outblttft 
oni' tmcmies if the aminit- 
f i il i' t- carrier designed by ' 
George Walker of De- 
troit, Mich., is accepted u 
by the United States’. 
Army. Looking like some 
large- headed insect of gi- 
gantic proportions, the- 
sqiudty truck and motor- * 
driven tractor would bfe 
armored and well armed 





Slndmline gmiminititn Muriir is well armed la fight its awn bailies against attackers. . j 

X7 7 .... V" 

Strands of String on Pursuit Ship Aid Wind Tunnel Tests 

/ £ ' i J r 

Action of aii 1 currents 
passing over on airplane 
in a wind tunnel can be 
studied better, it has been 
found, by "growing hair** 
on the fuselage and wings. 

Short strands of string 
fastened to the ship at 
regular intervals fly in all 
directions with the air- 
flow over different parts 
of the plane, ind^^ T ' rf 
streamline and ed< 
terns which can 
corded permanently 

movie cameras. utile iufli of string "planted" on plane Indktilo flow oF sir tut rents 



Tiny Magnetized Autos on Chart Depict Traffic Accidents in Court 




Traffic conditions at the time of 
an automobile accident can be re- 
produced on a novel board in- 
tended for use of court and jury 
when a traffic ease is being con- 
sidered, Toy trucks and cars may 
be placed in any position and 
moved about on the board which 
contains designs of all manner of 
crossings, curves and road junc- 
tions. Magnets in the tiny vehicles 
hold them to the hoard, so virtu- 
ally any traffic situation may be 
simulated while the board stands 
upright. 

Witnesses at traffic trials can arrange 
can an ihii board in preinnting their 
voriian of hew an accidtrtf occurred 



4G 



POPULAR MECHANICS 



TH- 




jl 







Ghost Writing Is a New Trick for Your Camera 




Try lightfrtg your cigarHlc with ihe magic match that 
rig hi up f r-Q-m your hand It's easy — with a camera. 
Ng mggk camera! either; the mogte is in the oJd r familiar 
daubPt e&paiure Irk k. lt J s dane with lights 



They call it ' J ghpst writing," 1 h Fs 
lolest fad af e.g mer<s fani H and 
here Ih-o lady is pictured danc- 
ing with the gh-ost ilself. The 
(Qmtrci , loaded W i E h g f,tpW 
film r is placed on a tripod In a 
darkened room,, the shutter at 
time, the Pens at f:2. A sm-cdil 
tight bulb or match flame traces 
*he cfcike-d outfiae, I hen c« flash- 
light Exposes the subjects 




The '‘‘ghost writing" 
camera even makes 
sound visible, and 
here's the evidence 
—the telephoned 
"hello" eapiured in 
t-la-ck and while an 

film. A I I ha left, a 
"tracer bullet" me- 
anders around unlil 
it finds its mark. In 
making theis trkfc 
pictures you must 
plan carefully so 
lhai I he tjocr-r Eight 
fit* Ihn scena exact- 
ly, It needs a dark 
background 
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Swinging a scythe to cut weeds along 
farm fence rows is a thing of the past £o 



Twd'-pbnli hunger, and adapter iot Wife hanger 



Light on Life-Jacket Lapel 
Helps Save Men at Sea 



Charles Gibson of Gilbert, Ta. t who built 
a wheeffiairow-type mower from parts of 
junked farm machinery. The only parts 
purchased were the engine to run the 
sickle* two V- belts and the pulleys. From 
an old grain binder came the 2 7 -inch sick- 
le and pitman; the sickle -bar is a piece of 
scrap iron in which holes were drilled to 
give the proper interval to the small 
guards; and the frame, oil the style of a 
wheel-barrow, is made from scrap pieces* 
A hand lever adjusts the height of the 
sickle bar. In front Is an old cart wheel 
bolted inside a steel tire rim, and a small 
wheel behind helps carry part of the load. 

7 M * § ? ■ 

Three-in-One Garment Hanger 
Holds Two-Pants Suit 



Two pair of pants besides a coat and vest 
can be hung on a clothes hanger now avail- 
able. The crosspiece below the arched sec- 



Mf? jeckflt lemp le help 



More than <100 men, it is said^ have been 
saved from a watery grave by a new 
torch that is worn on the life jacket. Its 
glowing red bulb leads rescue vessels to 
men who otherwise might not be found in 
a dark sea. Every British seaman 
wear the torch, 

>v M I — ' — 

Fence-Line Weed Cutter Built 
From Old Farm Machines 



tion has two slots, one on each side and cut 
from opposite ends. Each slot holds either 
a pair of trousers or a skirt without inter- 
fering with the coat. Wire hangers can be 
used the same way by inserting a double- 
slot adapter designed to fit them. 



Hamantadti wft&d cutter it walked like a wheels arrow 



C Write to the firms listed in the Where- 
to- Buy-It index to learn more about 
products described in this magazine. Say 
You Saw It in Popular Mechanics. 
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Bullet-Resistant Block Made From Waste Slag 



Concrete blocks made 
from a mixture of cement 
and slag, a by-product of 
blast furnaces* have been 
found to stop bullets that 
would shatter ordinary 
cement. As It comes from 
the furnace* the slag is 
whipped up with cold 
water, making a bubbly 
cellular mass which, after 
being crushed* is com- 
bined with cement, mak- 
ing a block less than 
three-fourths the weight 
of ordinary concrete. In 
tests of the blocks, a 
standard army rifle, Using 
the new armor-piercing 
bullets, penetrated only 
five inches. A Krag rifle, 
firing ammunition loaded 
with 180 grains of pow- 
. der, pierced to three or 
four inches, while a sub- 
machine gun kicked up a 
lot of dust but did no 
damage. It is said that for 
civil defense the material 
could be used instead of 
sand bags* as the blocks 
are cheaper and would 
not rot from exposure. 




ictfrnen, top, linfid up Id fire inl^ MJn? Masks mode lay mining *lng 
rh cement. Botlam,. examining the bullet- reiJslintj hl-otki aftqr the fast 



Wood and Steel Trainers Save Aluminum for Warplanes 





Surfeits cf im ining plane is marked fa indicate ports thal will Ur covtirstd 
with weed and ihel Sitittad of al-gminym, -to sova Ihe metel for fighteri 



To save aluminum for 
bombers and other fight- 
ing a i r c r a f 1 , wood and 
steel arc being used in- 
stead of the light metal in 
training planes. Tci show 
how much of this metal 
could be spared* a North 
American AT -6 A ad- 
vance d trainer was 
marked off to show parts 
which will bo replaced by 
wood and low alloy steel. 

([Scientific research has 
reduced the list of im- 
ported materials strategic 
for defense from 42 in 
IU2I to 14 today* 



i-Ti ■ 4 * 
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-rT^Catch , 

V°u^ an L A ini 

Wr« ‘ heV — « 



i LMOST every living 
A * angler can remember 
the first steps to chock 
depletion of fish in our 
lakes and streams. Con- 
servation was regarded 
with much hope by 
sportsmen. Millions of 
fish were to tie planted, 
and [he day seemed near 
who n t h e f ish e r m a ri 
would have to hide to bail, 
his hook. 

But the plan did not 
work as expected. Plant- 
ed fish often did not 
thrive, were not spirited, 
or did not gel. very large. 
Veteran, anglers were 
soon sneering at. planted 
streams, and shouldering 



Thu fishuttnon bilew it ctad'ly ouili-r>id close ^ the bor^t. Thu pre- 
ferred method: is shown above: natural surrounding! shield him from view 



Bp low, at lift, lowering a sampler for test of wafer near botlam, where 
food sources often, are beit, Fisherman o* rl^ht ii toe exposed for luck 
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Chekcit fl filling ipGt ^ dH 5l P WflterfeU vth Err thn wclcr is Apygcnnlv-d and fpom hides- 

the fisKermpn from the fith. Malice the I the eng Lor if ftanding wed back an rhe rocky ba-nk 



their packs for distant and virgin country. 

However, behind the scenes were small 
groups of scientific men to whom the fail- 
ures of fish culture simply did not make 
sense. They set out to learn what was 
wrong, and slowly but surely came infor- 
mation that was to make the stocking of 
streams successful; and of even more im- 
mediate interest, they learned facts that 
can be applied for increased catches. 

Why, these investigators asked t did 
planted fish often not grow r ? Why some- 
times did they lose their gameness? Why, 
in some waters, did they turn up their bel- 
lies and die? Why did they frequently fail 
to reproduce? When they knew the an- 
swers, fish culture was on the road to suc- 
cess — and when you know them* you will 
be a better fisherman. 

First, planted Osh sometimes failed to 
grow for the same reason that a certain 
species in one lake or stream will be small- 
er than the same species in another lake 
or stream. Fishermen arc often heard to 
say, “There were sure a lot of fish in that 
lake last year, but they were awfully little. 
Maybe this year they will be bigger^ 

Maybe — but probably not. The fish were 
not necessarily small because they were 
young. Probably there were too many of 
them for the food supply. When the orig- 



inal fish planters put out millions of young, 
they humped into this dilemma, and their 
little finger lings failed to grow. One could 
not expect a thousand head of cattle to be- 
come fat on a dozen acres of pasturage, but 
not. until scientific stream surveys began 
did anybody think of that. 

Surveys proved that there is an iron 
bound relationship between the number of 
fish and the amount of available food and 
the size to which the fish will grow. A cer- 
tain body of water may support a thousand 
fish of two pounds each. Reduce the fish 
to five hundred, and they will grow to four 
pounds each, providing the species will get 
that large. Increase the number to two 
thousand, and they will shrink to a pound 
apiece. Now when fish are planted, careful 
studies are made, and the number planted 
is confined to the number the area can 
bring to full size. If subsequent tests fail to 
show growth, no more are planted for a 
while. If growth is rapid, more are planted, 
unlit the correct balance is struck. 

Knowledge of this fact will help fisher- 
men to keep their fishing grounds produc- 
tive. It is lots of fun to fish in a spot where 
they are big, fat, and fighting, but If they 
arc t beware; don T t spoil a good thing by 
overdoing it; you may fish the spot barren. 
On the other hand, if they are eompara- 
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big fish simply don't live there. 

In regions where summer tem- 
peratures are less than SO degrees, 
it is futile to expect good sized 
large-mouth bass. That is the 
minimum temperature required 
for good growth, and they can tol- 
erate temperatures of 90 degrees, 
and higher. But in hot lakes or 
streams such as this, don't expect 
to catch trout. They like cooler 
temperatures, indeed, can live in 
water almost at the freezing point, 
although growth is retarded with- 
out warmer summer conditions. 

The common brook trout will do 
best in temperature from 65 down 
to 45 degrees. It can stand warm- 
er water if there is plenty of shade, 
and can live in far colder water, 
but growth is poor* The famous 
fighting beauty of the west, the 
rainbow trout, can tolerate from 
70 down to 3S degrees, and, of 
course, needs the warmer summer 
water to bring him to maturity. 
It is generally at its best around 
GO degrees* The Loch Leven and 
brown trout arc the best in warm- 
er waters, being able to take tem- 
peratures up to 85 if there is plenty 
of shade. 

If you are going to fish in 
grounds that you know are good, 
and the water is quite warm, test 
with your thermometer for the 
coolest spots, and try fishing there* 
On the other hand, if it is gener- 
ally cold for the species you ex- 
pect to take, look for them in the 
wannest spots. 



Don't Iramp along the -shore (above). Vibration* frCrn tht- forth 
will frighten I he fish some distance away; Below, fishery truck 
with coat of frth 10 be planted; air k fed Inra cam fay tube 



tively small and bite like mad dogs, they 
are Undoubtedly hungry, the water is 
probably overpopulated, and you will ac- 
tually improve fishing conditions by catch- 
ing a lot of them. Don't wait for them to 
grow. Take some out, and the rest of them 
will grow better. 

Food is not the only factor governing 
growth, Temperature is highly important, 
not only to size but to living conditions. 
Every fisherman should invest a dollar in 
a thermometer, and learn to use it, A good 
angler can take as big a fish on a cheap pole 
as he can on a fine one, but he can't catch 
a big fish in water too cold for growth — 

He caught one I h is lime— but generally it J * not a 
govd pfftclltie to for it tnoy disturb ihe fish 
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Why are some fish slug- 
gish in a certain body of 
water, and full of life in 
others? Too high or too 
low temperatures may 
cause this condition; the 
planting of species not 
adapted to prevailing 
temperatures was re- 
sponsible in some of the 
early fish culture. But 
sluggishness generally is 
due to lack of dissolved 
oxygen in the water. All 
game fish like rather high 
oxygen content. 

There is no test for oxy- 
genation as simple as tak- 
ing the temperature, but 
by using your eyes you 
get some indications. If 
you see a slow moving 
stream, or a deep, placid lake, there is less 
chance of getting fighters than in more 
turbulent areas. If wind hag a good sweep 
across the water, and creates a lot of little 
ripples, this situation may be reversed, but 
unless the water is stirred and aerated, the 
best you can hope fur is a bullhead or a 
half dead trout or bass. 

The best spots for the fighters are always 
where water comes cascading down heavy 
slopes, thunders over the roeks T rolls and 
boils and bubbles. 

One of the great mistakes made by the 
early artificial planters was trying to cul- 

A ntivkft would coll this a good spot, well out with 
plenty of room for OTtlt, but hti is fur too axpaied 



Thi* is p fOCtfon of tUrtfe in which fi*h ore railed for planting lahir in 
*i return tank is being refilled after having been drained and scrubbed 

tivatc areas that had inadequate spawning 
grounds. For good reproduction f fresh 
water game fish must have dean rocky or 
shale bottoms,, whore eggs may be afforded 
protection. Streams without areas quite 
free from sediment do not provide such 
conditions. The rocks hax r e probably been 
long since covered over, and if they have 
not, the first freshet will cover up and 
smother the unhatched eggs. So it is well 
when selecting fishing grounds to bear in 
mind that catches will be relatively better 
where the best spawning grounds are. 

You may as well save yourself the time 
and disappointment in fishing a stream that 
has much industry at the headwaters. 
Waste products, draining into the water, 
often kill fish for miles. Saks of zinc and 
copper, fine sawdust,, wastes from wineries 
and milk processing plants are among the 
worst pollutants. Construction work in the 
river is bad, too. Sediment thus generated 
smothers eggs, sometimes dogs gills. 

Some states have gone so far as to ex- 
periment with various types of fishing, and 
issue scientific reports on correct tech- 
niques. It has been found that those who 
consistently get prize catches are not just 
lucky. Fish arc clever* especially the big 
ones who grew to that si?-c by refusing to 
take the first carelessly offered bait to 
come near. 

He who would take the wily fighting 
beauty must remember that while a fish 
cannot hear, he can both see and feel. You 
(Can Fin-unci lO 172) 
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Milking Is Taught With a Model 
In Citv Bovs f Classes 



and great quantities are needed in 
the manufacture of khaki cloth, 
blankets, etch, and in glassrnaking. 

It 15 also used in production of 
weed killers to replace chlorates 
now absorbed by the powder milk. 
Rotenone, an important organic 
insecticide, came largely from the 
East Indies , with about 40 percent 
coming from South America, Al- 
though the South American sup- 
ply can be stepped up to perhaps 
60 percent* it still leaves a severe 
lack. The principal source of py- > 
rethrum was Japan, but the Brit- 
ish African colony of Kenya can 
replace this loss if enough shipping . 
space can be made available, 

r -! f f) 

/'■- < tirrTT 

Push-Button Safety Gate 
Guards Defense Plants 



Useful for barring Unauthorized. . 
entry of automobiles a l vital de- 
fense plants* an elec i deally- oper- . 
ated safety gate has simple push- 
button controls. Mounted on the 
striped top crosspiece, electric rr - 
lights flash on and off when tW, 
gate is lowered and turn off auto- 
matically as it rises. The sturdy 
gate may be used at priv ate switch 
tracks or as a barrier to stop cars 
for identification, collection of 
tolls or inspection. 



Chemicals for making insecti- 
cides used in the fight against crop 
pests and diseases have been made 
scarce by the war, both because of 
demands for them by war indus- 
tries and the cutting off of foreign 
sources* say ^ James R, Hile of the 
Acme White Lead and Color 
Works, Detroit* Mich r Arsenic, for 
instance, is hit both ways. About 
half of our arsenic in normal times 
came from Sweden, Belgium and 
Japan, all notv shut off by the war, 



w 

Saffliy gale easy to operate can be -used la halt cart at en- 
trances to defense plan It. Intel ihewi it in the raked patilien 



One of the first lessons for city youths learning 
how to farm at the Bowdoin farm training school* 
of New Hamburg, N. Y, T is the correct procedure in 
getting milk out of a cow. However, as there was 
no cow available for this kind of classwork, a u stand 
in s * was prepared consisting of a rubber udder 
which may be operated in the accepted fashion. In 
six months a class of boys who have never seen a 
farm are made proficient in many 
chores about the farm, such as 
planting, harvesting, storing crops, 
caring for poultry and livestock, 
chopping wood and milking. 

. X 3J X,- — 

Scarcity in Insect Poisons 
Is Precipitated by War 



It'S tlLwnyi milking time at the icIiqqI 
daily u»b by HndertH learning work they will 



model p£ In 

on the fatm 
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“Diary” Records Behavior of Golden Gate Span 




Photm, court c^-Jf ErnpJrf 

Hori-EontDl measuring rod, above, 5^ 17 feel long,; 
rig hi, i ii l Fru in L- n K chart wind speed and direction 

For the first time, the “antics'* of a groat 
suspension bridge in all kinds u£ weather 
conditions are being recorded regularly by 
scientific instruments installed on the 
Golden Gate Bridge at San Francisco, The 
record includes temperature, wind direc- 
tion and speed, and horizontal and vertical 
structural deflection of the 4, 200 -foot span. 
Two automatic electric wind instruments 
are mounted atop a supporting; tower high 
enough to clear any obstructions that 
might interfere with their proper function- 
ing, Tlie topmost portion is a four-foot all- 
metal vane mounted above an electrical 
wind generator, operating in series with 
the wind velocity transmitter. Beneath the 
wind directional transmitter is a multi- cup 
rotor connected with a wind velocity trans- 
mitter calibrated for determining speeds 
from zero to 100 miles per houi\ Impulses 
are transmitted electrically to recording 
devices in the south tower some 2.100 feet 
distant. In order that the transit may be 
set up in uniform position for determining 
horizontal and vertical deflections, metal 
cups are embedded in the sidewalk near 
the south tower* whence the transit is 
sighted on targets placed on the north 
tower 4 r 2fifl feet away. Midway of the span. 



horizontal and vertical measuring rods 
have been installed, and at a known atmos- 
pheric temperature the transit sighted on 
the targets registers zqto on both the meas- 
uring rods, Temperatures are recorded at 
both the south tower and mid-span r Thus 
authentic information concerning the ac- 
tions. or behavior, can be recorded over a 
24-hour period on special charts, which 
will be invaluable to engineers working out 
problems to meet atmospheric or storm 
conditions to bo faced by other structures. 



} 
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Soulh sea turi It cibovt woi over seven feel long. Upper ri^hr, 
helmelecJ diver in ihallow weher wi lb-out yayu! rubber syil. Be- 
low, Spanish twOrd, cannon hoik emef pistol found on tea floor 





Pariibiaunt Pictures 



By 

Lieut. Henry E. Rieseberg 

Nekd deep tea explorer and salvage ax* 
pert, nod oath or of "| Hunt Treoiure/' 
(Rob&i-I Hr McBride Co., publishers]! from 
which this story has been coodenstd 

S' i f. V Jt-j 

/ TRUSTED bars of gold, glitter- 
ing jewels from Incan tem- 
ples, silver plate, doubloons, 
ducats, and ancient Spanish pieces 
of eight have Iain in rotting treas- 
ure chests on the floor of the seas 
waiting for some inventive genius 
to devise ways of raising them. 

And now there are ways. The 
author of this article, veteran of 
many treasure salvage expedi- 
tions, has proved that depths of 
the ocean never reached before 
can be explored safely with a new 
all-metal device, the most scien- 
tific deep-sea diving gear pro- 
duced so far. 

Because the resting places of 
the wrecks sought are in waters 
beyond the depth range of ordi- 
nary diving dress, the latter has 
been seldom used. The standard 
rubber suit carries air and life 
lines, which in treacherous and 
reef -strewn waters are too easily 
fouled and broken. Too often there 
arc mishaps with the air pumps 
aboard the salvage craft, and the 
greatest handicap is compression. 
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ll. Hhf-S-tberg vaci mining h u-q fi eel O-put dO-lt 
chopping its tertl title i from the cbser vaiian 
bell in which h iSr partner had bren trapped 

The period of decompression re- 
quired with the traditional type of 
diving dress is often longer than 
the (ime the diver is able to work 
on the sea bed. Under these cir- 
cumstances such equipment is use- 
less in deep sea operations. 

With the new robot such obsta- 
cles are entirely eliminated, for 1 he 
device may be hoisted from the 
greatest depth without decompres- 
sion stops, as fast as the winches on 
the salvage vessel can lift it T for it. 
is self-contained. This robot is of 
the sphere type, in appearance 
somewhat pear-shaped, cumber- 
some and bizarre, and much like the fabled 
“man from Mars." It is the only sphere 
equipped with workable arms of toggle- 
j united hydro-pneumatic operation. 

At the end of those nine-foot arms are 
mechanical hands, claws and fingers, con- 
sisting of steel grips, so sensitively adjust- 
ed that a coin may be picked up from the 
floor of the ocean, or a section of heavy 
planking tom from its fastenings. They 
have such strength they can lift 500 pounds 



Two diveri in the Pc ram □ant mafia n picture. ihc 1 Wild 

Wine f," cn m m u n ica h:- with aCieh Olhfrfr by hand signal* 

each; and with astonishing flexibility they 
can tie rope or stect cable under water! 

These metal hands may be removed from 
the arms and replaced by a dozen different 
special instruments screwed into the hand 
sockets for various types of undersea work. 
With them objects may be raised, knots 
tied, three- inch holes drilled through ships 1- 
steel plates, and at the same time they 
are so delicately adjusted in their move- 
meat that the diver within the gear may 
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A diver in a movie thriller works on □ treasure iheit aboard a sunken ship 



“make a fourth” at bridge, picking up and 
laying down his cards as needed. 

Oxygen for breathing is supplied to the 
operator from a tank inside the sphere, and 
there is an absorbing cell for carbon diox- 
ide, Thus> unlike the standard suit, there 
is no danger of a leak releasing the pre- 
cious air and leaving the diver to suffocate 
before he can be drawn to the surface. 
With this equipment the diver may remain 
on the bottom of the sea for ten or more 
hours at a time. He can move about freely „ 
watch the dials and indicators, 
use the telephone* even read a 
newspaper at great depths. In 
northern seas, the water is 
murky and visibility poor, even 
in shoals, while at great depths 
the water is a dark, greenish- 
black void. So powerful illu- 
minating devices have been 
provided which light the ocean 
floor for lOO feet or more. 

The robot is constructed of 
steel and iron, and weighs 3,9G0 
pounds. It has been tested and 
proved at the terrific pressure 
5,000 feet — -nearly a mile — be- 
neath the surface. United 
States Naval inspectors pro- 
nounced it the “greatest stride 
in deep-sea salvage operations, 
and as revolutionary in its ele- 
ment: as the airplane was in the 
air!” 



But let us climb 
aboard the treasure 
expedition's salvage 
schooner and sail out 
into the Caribbean for 
an actual descent into 
the sea. The first thing 
we notice is this gigan- 
tic iron sphere, lashed 
against the bulwarks 
on the lee side of the 
schooner's deck. Be- 
hind it are motor 
winches and drums 
that control the cables 
by which the robot is 
lowered or raised. 
From a powerful der- 
rick or boom hangs the 
three-quarter inch 
steel cable affixed to 
the head of the metal 
1 ‘Frankenstein 
After rceormoitering for a suitable base 
from which to start operations, the craft 
lowers anchors, fore and aft, together with 
a weigh ted cable -anchor from amidship. 
With these preliminaries completed,, we 
are ready for the first descent 
The electrician is standing by to aid the 
diver, myself, in preparation, his assistants 
are fussing with the various “gadgets' 1 that 
stud the robot's inner walls; the navigator 
of the schooner, Captain Alvin Lnesche— 
that old seamaster of forty- odd years at 



Hit air line* mfrrvactd, a diver flghTi aff an attacking Gclopus 
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derrick lifts, the sphere swings 
up, over the aide — and down 
into the sea! 

There is momentary quiet on 
the schooner’s deck. Presently 
the electrician begins to talk 
into the phono, the other end of 
which is beside my head* at- 
tached to the robot's dome: the 
ear-phones are snapped to my 
head. Over this telephone, ev- 
ery movement below is de- 
scribed, A robot- diver’s voice 
is always calm, quiet, for dan- 
ger is a pari of his life. Wheth- 
er he be down 3 GO feet, or LOGO 

4 — DivirK) helmed of o salvage vcnlure 



saib is at die wheel, and 
several seamen are un- 
la&king the robot from its 
brackets; the engineer, 
who is to handle the 
w i n c h cs a n d dr n m 5 , 
awaits the signal to start 
t h e engines. I have 
donned a sweater* cap, 
heavy woolen socks and 
moccasins, and over all a 
white work -suit, I give 
the signal. The winch 
groans, ihc drums turn, 
and the huge robot is lift- 
ed a few inches from the 
deck. I climb through its 
o i ghtocn - i nch a p e r t u r e. 
The watertight opening is 
closed, locked and bolted 
down with a huge wrench 
after ham mer s ha vc 
placed the pin bolt- nut, 
A moment more and the 



Ilf. H^splmrg ifVfrpetli □ huge oncbflf that has hwn 
snsnied in shells during years an Ihe tea boTtom 



Two-way micro phani; ond speaker tit gpp*r end of 
(he comm Li n i q ai i pn system b l l 1 wr. r n ship and d i V|1 r 
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Thii shorr, ttubby brau cannon it a relic of ioms Caribbean shipwreck 



feet* in tides or currents or the unknown 
perils of unexplored depths* he does not 
get excited, for hq Is trained for it, and it 
is his calling. 

There is only one thing of which the 
robot- diver is even slightly apprehensive, 
and tills is that he may some day be caught 
or twisted so that the cable that supports 
thq robot may be snapped in two. True, he 
could live in the iron vault on the bottom 
for ten or twelve hours, but how would 
they find him? They couldn't! You think 
of those dangers* as you listen to the crisp 



voice of the electrician 
from up above, 

Down on the bottom I 
stare through the vision 
plates, watching every- 
thing that swings into 
sight; rotting hulks of 
ships; walls of rock that 
rise before me sheer as a 
mountain cliff; walls of 
mud* soft and oozy and 
da ngc ro usly enveloping; 
banks of quicksand; 
weird denizens of the 
deep that few have ever 
gazed upon. Here are 
dazzling blue parrot-fish, 
gaudy, graceful angel 
fish* butterfly and four- 
eyed fish r marbled group- 
ers* scarlet snappers, ver- 
mi lion squirrel flsh 7 
cruel-jowled sharks 
Here too* deep in these crystalline waters 
of the Caribbean, I am lugged along past 
marvelous living corals — orange, yellow, 
crimson* mauve, green T brown, scarlet, 
black and fawn; endless in their variety of 
fantastic forms. Some are in the shape of 
domes, others like giant mushrooms, some 
with branches that form veritable jungles; 
still others like gnarled forest trees, and 
everywhere the waving purple and black 
sea- plumes, orange and golden sea- fans. 

As my huge shell is tugged slowly, roll- 
ing sickeningly if it be one’s first experi- 
ence, I adjust the claws 
of the nine-foot arms to 
an old hulk and haul 
away, tearing off a plank 
and peering at it in the 
light beam. 

Now, I am resting be^ 
side the wreckage of a 
once stalely Spanish gal- 
leon with a mound of gold 
and silver coins marking 
the spot that once had 
been her strong room- 
treasure of ancient plate 
and works of art, possibly 
a part of the loot of the 
Incas and the Aztecs, gold 
and silver pieces of eight* 
and jewelry* filched per- 
haps by some pirate cen- 
turies ago. 

On the deck above me* 
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away from the telephone mouthpiece, 
someone called out: “Twenty-five fath- 
oms!” — and at that moment I could fee! the 
robot touch the sea bed. I turned on the 
searchlights, and gazed about in all direc- 
tions, The brilliance knifed into the gloom 
and revealed the strange beauty of the sea 
depths with a clearness I had never expe- 
rienced before. 

As I gazed out into the fairy land^ I was 
startled by a huge, undulating monster ap- 
proaching me. It was a great octopus! 
Creeping out of a cave in the coral, the ugly 
creature launched itself toward me along 
a natural trough that led from out its rocky 
lair. It hesitated a few seconds between 
my robot and our observation bell, which 
had been dipped to the bottom to take 
still pictures of the coral gardens. Then, 
suddenly j with a sideways surge., the crea- 
ture cased over toward the bell. An arm 
as thick around as a man’s body flicked out 
and touched the metal cage. When nothing 
struck back, the octopus flung more arms 
toward its prey; they wrapped savagely 
around the observation bell, and shook it 
angrily as though trying to break the steel 
shell. When nothing happened, the mon- 
ster worked itself into a frenzy* banging 
and tugging at the bell so that it swung and 
bobbed in crazy pendulous sweeps. 

I realized now that my assistant within 
the shell was in misery, so I barked an 
order into the telephone, and my robot 
dragged into the fray. Quickly I swung the 
arms into position and opened wide the 
jaws that served as hands. The steel nip- 
pers jabbed into the soft mass of the mon- 
ster and with 500 pounds of pressure in 
each, bit through one of the clinging ten- 
tacles. 

Instinctively the monster released a jet 
of inky defense fluid, and the water about 
me grew dark. 

Again I adjusted the mighty claws, and 
again a writhing tentacle was sheered from 
the body. Still the monster refused to 
leave the observation bell. The great arms 
thrashed about In the now murky waters, 
and steadily I bore in, watching each op- 
portunity. One after another the arms of 
the octopus fell away, until there were only 
three left, and the creature T s strength was 
so reduced that it could hardly cling to the 
observation bell. Weakened and mutilat- 
ed, it dropped away helpless, writhing, 
spewing the last of its inky barrage in a 
(Continued* la page 176) 




Blackout Caps to Be Worn 
Transformer Signals 



Thfiu sands of these Gillie melal tups ert being mad* 
for concealing tig rial Eampt on outdoor Iren (farmer* 



Tiny signal lamps on outdoor transform- 
ers atop power-line poles, barely notice- 
able when street lights arc turned on T were - 
found glowing brightly in a blackout and - 
had to be concealed from possible enemy 
planes. In answer to a rush call from the 
Pacific coast, engineers of the SSfegling- 
house company designed a helmetlike cap ** 
which, when placed over the lamp* permits 
a narrow beam to shine downward but 
cannot be seen from above. In normal con- 
ditions the lamp is turned off, coming on 
only as a warning for the sci^vice man if 
the transformer is becoming overheated, 

la z rf — 

Three- m-One Screwdriver Set 
Fits Vest Pocket 

Shaped like a 
fountain pen for 
convenience in 
carrying it in the 
vest pocket, a 
shockproof screw- 
driver set includes 
three different size 
blades. Each blade 
it attached to its 
own handle., 

Mr\. t t 
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PLASTER- 

'When Something an the mairie screen mcrvef 
Orld lalk^i, you mu assume with dti ■ 

gree gf a s ^yi^rncn that it's rco I , About the 
f -e 5.1 of Ihe scene you may be skeptk-aJ, for 

the chancr* orn a gogd bit oF \l h plaster. 
Whai appear^ to be a Capitol building or 
a Grecian Semple, fai example,. fntiy have 
come from the pigsfer shop, la ft 




lightweight bricks that weigh "onJy a few 
pound* to the ton JJ ore cost of a special 
plci&ler mix fid with air hubbies almost la 
the consistency of whipped cream, They 
can be dropped on on actor's- head quite 
harmlessly, Similarly q "c&ricrflt*" wall in 
bombed London ii oclually a plaster *hg|| 



Even the old anchor Cabgvel, eru 
crusted from years of use, is 
mode af plaster rather lhan be- 
ing cast from concrel*. The huge 
^gra<nrie J1 bUpcJcS on which the 
anchor rests In the movie are 
plaster-covered wooden boxes 
pointed to resemble stone. The 
deception b perfect 

Tho army can't spore burlap 
sacks for sandbags to be used 
in war films, so the piaster aha p 
Ot 2tHh Century- Fa* oast section 
after section of sandbag -barrh 
■coded wail — far easier tg han- 
dle than the reat thing, At right 
the plasterers are stacking them 
ready to use an ihe set 
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HOLLYWOOD’S GREAT IMITATOR 



Sircitogic materials c an no I ang- 
er be used in mg king nlgliOn 
pklyrifS and Hollywood is de- 
pending more Ihon ever on Ihn 
genius and vpa-sgiilifcy gf ihu 
properly m an. And placer U 
ihc mol verm tile subslFluEr. At 
the righij Jeffrey lynn r ^crc-cn 
aclgr r undergoes a plastering 
ip thr Warp nr Bir Ollier'S shop; 
fifties are molting o mold of 
his huud In be used by makeup 
and wor-qlrgbe dcparMrtienli in 

planning makeup ond apparel 
for u picture. Below, Monte 
fionome, sEnff and plnilcr w 
pefiniendent at 20th Ceniury- 

Fgx s-ludia, pull the fmnshrrog 
touches or a p I osier medal I ion, 
Hvg e sel s som e times consist 
chiefly of wn-oden frgmoi gn 
which plaster and pebbles have 
been sprayed and smeared 





Plaitsf bouldc*^ piaster anchor 
chains, plaster co nog n — these 
are only three of the hundred- 
nnd! rjnp uses far Hally weed's 
greatest imitation material. 
The workmen above are hang- 
ing up plnitcir ieicItfS to 

receive iheir finishing touches. 
After 1 h r. paint dnpnrtrmi-nt geiii 

through you con' I loll lh« fglie 
from Phe real on the «raen. 
At the left, plasterers are pour- 
ing □ section of brick wall, while 
huh ind Ihnm Iwp finished sec- 
tions are being removed, This 
I i ghtweig h t p I a 1 1 e r brick will 
appear in a movie as pari of a 
factory wall or I he exterior of a 
briick residence. ''Breakaway" 
plaster vases lhat smash harm- 
lessly gn ypur hnnd Were a Wgl- 
wmfl invention for the actors 
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One-Piece Face Bandage 
Developed for First Aid 



* J ) - *, f . £ . 

light in each ease should he determined by 

a physician and its installation handled by 
experts, since its mere presence in a room 
is no assurance that it does any good. 

Glass Cover Seals Tax Stamp 
On Auto Windshield 



J* ^ 



e 



Hed Cross workers are learning how to 
make full-face bandages for first aid treat- 
ment. Made in a single piece, the bandage 
is brought about the face and fastened 
loosely about the* neck. Openings are cut 
for the eyes and mouth- 

> 

Wider Use of Gcmv Killing Light 
Predicted for Future Homes 



Sterilizing air by means of ultraviolet 
light produced artificially is destined for a 
rapid increase in places such as apart- 
ment^ offices, private homes, military mess 
halls, barracks and hospitals, Dr. Theodore*]; 
S. Wilder of Philadelphia,. Pa., has predict- 
ed, Ultraviolet light, the invisible part of ; 
the sun's rays which causes sunburn, ia - 
fatal to bacteria and apparently to the vi- 
ruses which are so small they cannot be 
seen under a microscope. In apartments 
with air conditioning the ultraviolet light 
would help prevent contagion which may 
be carried by recirculated air. Private 
homes can apply the rays to sterilize air in 
the nursery, and ultraviolet light might 
also take the place of the shoot, soaked 
antiseptic, which used to be hung 
the door of a sickroom. However, Dr. 
"Wilder warned that the need for ultraviolet 



Protection for 
the federal tax 
stamp affixed to 
the automobile 
windshield can be 
provided by cov- 
ering it with a rec- 
tangular piece of 
glass made spe- 
cially for that pur- 
pose. Around its 
edge is o quarter- 
inch band of adhe- 
sive material pro- 
tected by a white 
tape until used. When Lhe tape is removed 
the adhesive portion is pressed firmly to 
the windshield, thus enclosing the tax 
stamp and keeping it dry and clean as we^ ^ 
as preventing easy theft of the stamp. 

% 3d ¥ 

Adjustable Opener for Fruit 
Fits Caps of Many Sites 

Small and large cap* of bottles or 
can be unscrewed or tightened quickly 
with an adjustable remover now available A 
One side closes to a small opening to 
narrow-neck bottles, while the other 
opens wide for jar lids. 



teeth in opener grip cap far I wilting Ifrft or right 
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Comic Model Depicts the Perils of Carelessness 



Bitter results from eurulusjsness 
in industrial plants are illustrated 
for workmen with the aid of comic 
models at the plant of the AHisnu 
Division of General M-nli r-. The 
hero of the plastic cartbons, l 'Ottd 
Nobetter,' 5 suffers the penalties of 
violating the rules of safety Jlrst% 
and frequently he causes pain to 
others. In one instance* letting his 
mind wonder while using a weld- 
ing torch, Otto applies the flame 
Lo a fellow worker's pants. The 
flowing tie, which is tabooed in 
factories where there is whirling 
machinery, gets him in difficulty 
when it winds around a spinning 
shaft. Another model has Otto 
showing the wrong way to de- 
scend a flight of stairs. 

Theie accidents- cpn Tup, burn- 

ing! follow workman; right stumbling 
on ilairf; bdow r catching lie m that! 



CYou can obtain additional information 
about products described in this magazine 
by writing to the firms listed in the Where- 
to-Buy-It index. Say You Saw It in Pop- 
ular Mechanics, 



Golfer climbing hill in hit dotlrFc motor scooter 



JULY, 1942 



6S 







i 1 





The blinker It flic I'c^dgniticm light tat nig hi cmd Is mcd for trtin&miHing 
me»a£g?i wliennir it con be am ployed without dete^tiun by ihc enemy 

COME WHERE off the Maryland coast 
the American freighter San Gil wal- 
lows in the sea, paralyzed by a torpedo that 
has just crashed into her port side. Two 
men in the engine room are dead. It is 
midnight, and 40 men are groping through 
the black intestines of the doomed ship and 
feeling their way across the deck to the 
lifeboats. Out there in the ink, the sub- 
marine is taking its time, maneuvering 
for the kill 

The radio has been 
wrecked by the cxplo* 
sion, but the operator Is 
frantically rigging Up an 
emergency antenna. He 
has only a few minutes to 
work, but in (hose min- 
utes he manages to put a 
spark of life back in the 
transmitter and pour a 
stream of distress signals 
into the air. Then he 
climbs into a boat and it 
pulls away, to watch 11 



sheJls and a final torpedo 
blast their ship to the 
bottom. 

Ashore, a radio moni- 
toring station has picked 
up the call for help, and 
instantly the swift com- 
m unicat ions system of the 
Navy is in action. By ra- 
dio and land lines, mes- 
sages flow to the nearest 
Coast Guard station and 
to the Navy Building at 
Washington, nerve center 
of the entire Navy. The 
office of the Chief of 
Naval Operations is In- 
formed of the sinking and 
another section is con- 
sulted as to the position 
of naval units in the area 
of the attack. 

Quickly the Naval Op- 
erations office gives or- 
ders for the rescue and 
the submarine hunk The 
orders go to the code 
room, then Naval Communications dis- 
patch them by radio or wire to the units 
involved; perhaps to a destroyer or other 
craft patrolling the coast, to a 1 ‘mosquito" 
boat headquarters or a Coast Guard sta- 
tion from which a rescue cutter or flying 
boat can be dispatched to the scene, or to 
a lighter- than -air base* where blimps are 
ready to move out on a sub hunt. 

Seven hours after they took to the life- 



OfTLcsiil U. S. Kavy photon 

In ibfc raeiio roe m Op upero- 
ror lidAiltil«i d&tt and do the*, 
into a Id! 1 l-hc bridge 

-perhapl Baltic ciders from 
the p dm im I gn hit ftagihip 
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Hollow pipes ware onc-e the chief avenue of commu- 
nication aboard ship. N aw telephones link oil section* 



Semaphore flogt folk from ship to shrp. This is- on-e of 
Mil- first le»OOf O mcrbil I corns tat □ navy school 




boats the survivors are picked up by Coast 
Guardsmen — thanks to the ingenuity of 
the radio mail and the vigilance of the 
communications watch on shore. 

Communications are the vital nerves of 
the Navy, and nothing is more secret. Even 
an admiral can*t enter the code room at 
Washington unless some important mission 
specifically requires it. Long be- 
fore Pearl Harbor the pace of 
preparations for defense could be 
measured by the flood of messages 
handled in the Communications 
Office. Prom I F S34 messages a -day 
in the early part of 1939 the aver- 
age stepped up to 4,518 messages 
— 156.&S4 words a day — in July, 

1941, Unquestionably the pace is 
even faster today. To relieve the 
load carried by radio, telephone 
and telegraph service has been ex- 
panded and telegraph printers 
brought into wider use. Before 
we entered the war the Navy op- 
erated 37 radio traffic stations, 28 
aviation radio stations and nu- 
merous smaller radio stations 
assigned to particular activities. 
Establishment of the new hemi- 



sphere bases, new shore patrol stations and 
the world- wide operation of the Atlantic, 
Pacific and Asiatic Hoots have made it es- 
sential to expand the communications fa- 
cilities, and close cooperation with the 
Signal Corps of the U. S, Army has been 
effected through the Defense Communica- 
tions Board j to which representatives of 



PhclQ from V. 6. Nivy Recruiting Bureau 

Seamen on the bafMethipi California 
run up the signal Hugs, picking 
them from ih* rack at the luff much 
cC □ printer cels type from his case 
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Left, navy ilgnalman cti 40-pawer l*1*scGp&. RigliP* looting aFuff aboard U.5.5. north Carolino toward multn 
colored bo lilt flag*, When Rdmo Miniver Churchill'* bu tries hip bound lof England parsed! a saiiva his ship 
ran up flag* spellmg '"Goad voyag*— Churchill," and every ship in iho convey answered wirh ifi® "V ri flag 



both branches of the service Lire appointed. 
Through the Communications center, 
the Operations Office must keep accurate 
check on the movements of Navy vessels — 
and presumably, too, of Allied merchant 
ships at sea. There may be hours or days 
of radio silence while warships convoy 
transport or supply ships across the ocean. 
Without a word to Washington that might 
betray its position to the enemy, a destroy- 
er may swerve suddenly to blast with 
depth charges a U-boat lurking near 
the convoy's path. Not until the ships 
are safe in port will the report on the 
submarine's finish go over the air to 
some radio operator sitting at his 
typewriter in the Communications 
center. Or a long-range flying boat, 
which can talk more freely than a 
ship t may flash home the cheerfully 
laconic report, as did one recently: 
“Sighted Sub* Sank Same." 

Communications between Wash- 
ington and the ships at sea and the 
outlying bases are only a part of the 
picture. There is a vast amount of 
aerial traffic control handled by short 
waves, there is the detection of en- 
emy radio messages and ihe monitor- 
ing of illegal transmitters — and there 

At ihe phone watch. Timing is a most 
im per rant element in battle., and the 
bridge, fire control tnw«r, turret*, range- 
finding nation* and magazine* all mutt 
keep in constant touch by leltphone 



is the exchange of messages between ships 
by visual signals. 

Talking with flags is an ancient art, still 
practiced daily by warships, cither with 
code flags flown from the mast or by wig- 
wag signals. When Prime Minister 
Churchill, returning to England on the bat- 
tleship Prince of W Liles after his visit Lit 
sea with President Roosevelt, passed a 
British convoy, his flagship ran up the 
three- flag signal “PYU,” International 
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Code for "Good Voyage/ 1 
and. on the port aide, 
spelled out “Churchiir in 
nine flags. Every ship in 
the convoy answered by 
flying the “V ss flag. 

By night the blinker 
lamp replaces the flag — 
and woe to him that n s 
slow on the draw. When 
blacked- out ships meet 
at sea there must be quick 
recognition or quick 
work at the turrets. Un- 
cle 8am signalmen had 
better be quick, and 
they’d better be right the 
first time. The Navy 
would not like to blunder 
into a battle among its 
own ships, as the Italian 
fleet is believed to have 
done by mistaking signals 
after the Battle of Cape Matapan. The 
Communications personnel for the Navy 
was doubled from 1939 to 1941: in the lat- 
ter year 1,350 officers, 9,200 radiomen and 
3.15E) signalmen were in service, and train- 
ing has been increased at a rapid rate at 
the dozen or more special schools under 
the impulse of the war T which has expand- 

Tli i? boatswain's mate pipes info a ihip'i public ocU 
drtsi sysi-t-Fia end the signal is ctmwd to aM heeds 



Se a r ch I i yli rs rial only pick out enemy ships imd planes at nig hi but caa 
alio serve far signaling. 1 1 was quick wai-k wilh the lights an the dark 
Mediterranean that enabled Brititb warship* to wipe Out on Italian flolitb 

cd every branch of the service at an un- 
precedented rate. 

How much use if any is now being made 
of Frequency Modulation is a military se- 
cret, but it has certain definite advantages 
over the conventional Amplitude Mod illa- 
tion system. "FM” can operate on lower 
power, travels in a rather straight line with 
a known range, is static-free and is less 
likely to be picked up by enemy receivers. 
There have been published reports that 
German use of “FM"’ for messages on the 
eastern front gave them one advantage 
over the Russians, who had only conven- 
tional radios. 

Another communications method with 
which the U. S. Army Is experimenting is 
writing “dot -dashes” on clouds with sig- 
nal lamps. 

Every ship in the Fleet has its own in- 
tricate nerve system. From bridge to en- 
gine room runs one vital nerve, the electric 
hell signal to which the engineers must be 
alert at every instant. Telephones inter- 
connect bridge and fire-control tower and 
turrets. And Lhe old hollow tube that used 
to pipe the captain’s voice throughout the 
ship has been supplanted by the loud- 
speaker system that carries the “Call to 
Battle Stations 5 " from bridge to lookout, 
turrets, magazine and galley. And it 
sounds pretty good, after a hoi battle with 
a fleet of enemy bombers, to hear the 
booming voice of the "old man” come over 
the loudspeaker with a ‘"Well done, men.” 
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for the drug to the extent that morphine 
docs. The pain-relieving effect starts with- 
in 15 or 30 minutes after treatment and 
lasts as long as six hours, In the tests re- 
port ud* laboratory animals could not be 
add a- tod 1o Demerol, while humans who 
had been morphine addicts became ad- 
dicted to Demerol only when given daily 
doso.^ 35 times Ihc size prescribed for re- 
lieving pain. At present the drug is avail- 
able only to research institutions. 



Delivery Bike f or Small Shop 
Carries 150-Pound Load 



Electric Robot With a Memory 
Forgets When You Please 

Its H citric brain consisting of selector 
, rein y > llJ ; d abo ut 1,000 separat e co n nec tions 
% to various switches, a memory machine 
v built by J. E. Hancock* a General Electric 
engineer, can^be a^usTcd”Tor a short nr 
A long memory* as desired. On the front 
^ pancTof the metal cabinet, which is about 
7^ the size and shape of a largo table model 
radio receiver, are four numbered push- 
% buttons and four lights, in addition to sev- 
eral switches. Press the four buttons once 



Lpfgc basket attached lo frame carries 150 pounds 



Constructed of sturdy parts so it can 
carry loads of 150 pounds with ease and 
safety* a bicycle now available is designed 
to take care of delivery problems for the 
grocer and small shop at low first cost and 
virtually no upkeep expense. An under- 
size front wheel allows space for an extra 
large basket which hangs on the frame 
and does not interfere with the balance or 
steering. Baskets arc supplied in two sizes, 
or the purchaser may mount his own con- 
tainer. A wide parking stand pivoted on 
the front axle locks the front fork, making 
a rigid unit of the entire bicycle when 
parked. The bicycle has a low gear ratio 
for easy pedaling and has heavy-duty tires, 
rims, spokes, fork and front wheel hub. 

i;( 3 ; ; 

Substitute for Morphine Is Seen 
In New PaiivKillmg Drug 

As a pain killer,, (he synthetic drug, 
Demerol, seems to come closest of any to 
being the long-sought safe substitute for 
the highly habit-forming morphine, ac- 
cording to reports by several doctors, 
among them Di\ David I t. Climen ko of 
the research labora tory of the Winthrcp 

Chemical c ompany Although large doses 

are required when Demerol is used, this is 
not harmful since it docs not cause craving 



in any order you choose, and each lime the 
corresponding lump flashes. Then, press a 
fifth button off to one side, and the lamps 
flash again in the same order as when last 
pushed. If a certain switch is set, the flash- 
ing continues automatically. When the 
four buttons are pressed in another se- 
quence, the new Older is substituted for 
the old and is repeated thereafter. The 
machine remembers only the last order of 
impulses given it One setting causes it to 




oi wire* is nerve center of the ipemory machine 
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TVg views of rubber ostauEl bools beinep tampfalcd fur (Jnsled 
Slate* force*. DEftated, I he boot* con be rolled inlo bundles 



remember them indefinitely, or it 
cnn be set for a short memory, in 
which ease it forgets one item at a 
time at intervals of a few seconds 
each, finally flashing a sign read- 
ing, “I forgot.” Another switch 
setting makes it forget all four at 
once, In the machine are five se- 
lector relays each consisting of a 
group of little arms which sweep 
around in a circle, step by step, 
making a different contact at each 
point. Four of these take up posi- 
tions as the buttons are pressed, 
while the fifth remains blank. A 
sixth relay serves as a selector, 
telling each of the other relays 
which position it should take up 
for each push of the button. Two 
relays and an electron tube circuit 
control the forgetting action. 



Rollers at Top of Ladder 
Protect the Walls 

Easily attached to extension 
ladders, a safety bracket may be 
fitted with rubber rollers to avoid 
scratching or marring when the 
la<lder is supported against paint- 
ed walls. For other uses of the 
ladder, the rubber rollers are in- 
terchangeable with three other 
types of tips: vacuum cups, point- 
ed spikes and U-shaped extension 
arms. The vacuum cups and 
pointed spikes keep the ladder 
from slipping or falling from cer- 
tain kinds of surfaces, while the 
TJ- shaped arm is handy when the 
ladder is leaned against rods. 



Attachments, holding the rubber rollers clamp to ihc 
upper ends of ladder and protect -walls from injury 



Constructed largely of rubber, collapsi- 
ble assault boats being made at the Good- 
year factory, Akron, O,, for the United 
States military forces can be deflated and 
folded into bundles for storage or trans- 
portation, Yet they are rugged enough for 
hard service when inflated for amphibious 
action by tire army or marines, Extremely 
light for the loads they can carry, the rub- 
ber craft can hold 10 men comfortably, may 
be used for ferrying supplies or may serve 
as pontoons. 

([Look in the index to find whore to buy 
articles described in this magazine. Say 
You Saw It in Popular Mechanics, 




Collapsible Rubber Assault Boat 
Withstands Rough Usage 




JULY, 1042 



71 




IF YOU CAN DRIVE 

YOU CAN FLY 




Fsuf CharEaitsn, W. Vo-, pil^ls 

inclined railway art which q an-e-lialf hor?(f* 
pawcr #lp|tr|c malar lifts and lOw&f-l tht 

Cub teDplane between the river and hdflgaf 



DEHEDMt ANGl€ 
PROMOTES LIABILITY 



One wbtel mining, the pilot ef this 
Pipflf Cub nevertheless makes a tale 
landing. Hare's where rhr daw lending 
tp^ed of Ihe Eight plan* ii appreciated 




By 

Roderick M. Grant 

PART II 

/ "^ALL them sky flivvers 
^ if you will. TheyTl be 
the "Model TV 1 of the 
post-war world. And 
you'Jl be driving one. 

Why not? If you can 
drive, you can fly* A light 
plane will take you up to 
25 miles on a gallon of 
gasoline. It will land and 
take of! at 30 to 40 miles 
an hour, and any level 
stretch not much longer 
than a football field is an 
“airport,” You can learn 
the fundamentals of con- 
trol in 20 minutes, the rest 
comes with experience. 

Light planes were just 
growing out of Ihe fledg- 
ling stage when the war 
came along and let down 
tile flaps on backyard fly- 
ing, Even now you can 
fly your own plane T if 
you’ve obtained the cer- 
tificate of identification 
and loyalty from the Civ- 
il Aeronautics Adminis- 
tration. But you can only 
fly from designated air- 
ports, and even to circle 
the farm and land again 
you must obtain proper 
authority from the C.A.A. 

1 'clearance officer,” 

Nevertheless, this war 
that has trimmed the 
feathers of civilian avia- 
tion is surely preparing 
America for a many- 
winged peace. The vast 
factories gearing up to 
build 125 ,000 warplanes a 
year will be able to throw 
their capacity into effi- 
cient, low-cost produc- 
tion of sport planes and 
family-size sky cars at a 
price in both dollars and 
safety that the average 
man is willing to pay. 
And the air war is pre- 
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Just to show how tough the*e Irltle plants are, more than c iea-re of flying fans pile an u Luscambe "Trainer" 



paring a peacetime market, too.. On Jan. 1, 
1941, there were about 63.000 private pilots 
in the land. On Jan. 1 this year the num- 
ber had passed 100,000, and more than 
104,000 others hold student pilot certifi- 
cates. The C.A.A. aimed its pilot training 
program at 100^000 a year* and tens of 
thousands more are earning their wings in 
army, navy and marine air schools. Here 
is the backlog of a tremendous roster of 
flying Americans who will make the sky 
their home after the next armistice. 

The bogeys that have kept you from fly- 
ing your own plane no longer exist. There 
was l he bogey of danger, or fear of it; the 
bogey of expense; of inconvenience — dis- 
tance to the airport, lack of time for week- 
day flying. Tlie real bogey today as igno- 
rance of the ease and safety and low cost 
of modern flight in a light plane. 

Flying isn’t for you? Why, your grand- 
mother could pilot a light plane. Plenty of 
grandmothers do. There's nothing short of 
a serious mental or physical disability to 
stop you. Douglas Bader, who had lost 
both legs* was a wing commander of the 
Royal Air Force. A California boy lacking 
one hand earned his license recently. Wiley 
Post, with but one eye, soloed around the 
world. A woman flew her G5- horsepower 
Tay Inreraft 1,700 miles non-stop from Van- 
couver, B. C, to Tia Juana, Mexico, in lGVz 
hours the other day. An 8 -year- old Ari- 
zona boy and a 12- year-old Connecticut 
girl pilot Piper “Cubs*” although too young 



to bo licensed for solo flight. What’s wrong 
with you? 

Let’s knock the chocks from under those 
bogeys. In the first place, it's natural to be 
afraid of something unfamiliar. You’re 
afraid of water until you learn to swim. 
Step into the cockpit and get the feel of the 
controls as an experienced airman takes 
you up. With familiarity comes confidence. 
In the excitement of a first flight you forget 
until afterward that the anticipated dizzi- 
ness and the fight to hold the plane level 
in rocky air — those bugaboos just weren’t 
there. Last month I told of flying one of 
the new rudderless, spinproof planes; nev- 
er in a cockpit before, I had piloted it up 
and back to earth with far more ease and 
comfort and skill than I first rode a bicycle. 
But still I doubted my ability to handle a 
conventional plane with rudder pedals. I 



A Tay l&rcraftf wh&el foftk natural t o a motor ii! 




JULY, 1942 



73 



■v 




th* ryddsrlq$4 "SkyfdTt^" l^p d 
rid»i Isvel en the ground with 
its 1ricycle wheel □nangEmcni 



layers of air mqvi wings nave 
GREATER VEiOCITY THAN THOSE BELOW 



Vacuum obov* wmg,. rndicalncf 
□1 lift, provide £5 percent of 
lift; prenure below, 35 percent 



remembered one mourn- 
ful attempt to play the 
baas pedals of a pipe or- 
gan with my feet. If they 
couldn't think fast enough 
for an organ, what would 
happen if they had to 
steer a 100 -mile -an-hour 
airplane? 

So I thumbed a ride in a 
Tay lor craft j typical conventional light 
plane, to find out* We got away so fast I 
never knew the tail had lifted level. In less 
than 10 seconds, in less than the length of 
a football field, we were tip. The lightness* 
the quick response is always amazing; you 
feel that you could set this plane down in 
a school yard and get away again. 

I was resting my feel very gingerly on 
the rudder pedals when Ernie £piller t the 





pilot, said L You take it/ 1 
What I had learned in 
that one previous session 
in the rudderless Sky far- 
er I applied again, I eased 
back on the wheel and we 
climbed. I shoved it for- 
ward and we were in a 
glide. Then, leveling off, 
I tried thinking with 
hands and feet. Strangely enough it seemed 
natural; nothing like the pipe organ, Wheel 
to the right, pressure on the right pedal* 
and we banked and turned right. Maybe it 
was too shallow, for which you can blame 
lack of confidence. But we turned and 
straightened out again and we didn't spin 
or break oil a wing. Don’t thank me* thank 
the designers. What about a spin* by the 
A slip and a spin had always been 
words of terror to me, 
preludes to a crash. Ernie 
Spdler showed me how a 
sideslip is a useful ma- 
neuver to lose altitude 
when overshooting a 
field; he tilted the wings, 
and we slipped — so he 
said; Fd never have 
known we? were dropping. 
As for the spin, once a 
leading cause of fatalities, 
Spiller said: “Just neu- 
tralize the controls and 

A Fipar Cub silts pin no churn! the 
water while, Ponioun* and 
wheelt are Inter changeable 



way? 
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the plane will right it- 
self.” Wing designs have 
been improved so that 
most planes will recover 
from a spin automatically. 

With the engine idling, 
we floated down, light as 
a postage stamp, to a slow 
and gentle landing. I was 
not by many hours an av- 
iator, but a large hurdle 
of doubt was behind. 

Reading in the maga- 
zines these days of inter- 
ceptors that climb more 
than a mile a minute and 
bombers that dive ten- 
miles a minute, one for- 
gets factories have been 
building a different breed 
of planes for you and me 
— planes as different from 
military craft as old Dob- 
bin is from a Derby win- 
ner. You shouldn't, but 
you could crack up a light 
plane and not get bruised. 

Exactly what is this 
light plane we're talking 
about? Well, it was born 
about ten years ago. Un- 
til then, aviation was for 
millionaires and sports- 
men, most of whom hired 
a “chauffeur" to fly them. 
It was a popular notion 
that two engines were 
safer than one, three en- 
gines were safer than two, 
As a consequence, air- 
planes were getting big- 
ger, faster, costlier, far- 
ther from the skill and 
purse of the average man. 



Turbulence ever flai wingt of live 
early pleunei l*d to developvnent of fhq 
eirlfllb ovw which air flaw* tmo-uthly 

Skeleton of a "Plku^rtf" plane at gea- 
defic constructieJlj formed by wrapping 
spruce spirally aver laminated bulkh^ud 

■ILx* 



Ly com mg engine Standard on 
lightplanes, are given 
their first ^run-in rr electrically 

Cowpasture flying was 
nearly extinct when the 
manufacturers suddenly 
got smart. They stripped 
away speed and power 
and weight, put depend- 
able little 40 and SO and 
60 -horsepower engines in 
front of featherweight 
fuselages. Usually they 
had a metal framework 
covered with “doped.” 
linen; some manufactur- 
ers introduced a metal 
skin, as on the Luscombe 
Silva ire and the Ercoupe* 
The light plane was not 
to be a fast P i ane; top 
speed would be only 70 io 
100 miles an hour, and 
you could fly only 200 to 
300 miles before dropping 
in on some skyway fill- 
ing station for gas. By the 
'you've driven out to your airport, 
500 miles over to Cincinnati with a 
pause midway to tank up* then taxied into 
town at you]’ destination, you f re little if 
any ahead of train schedules or your own 
motoring time on the highway. You can’t 
compete with an overnight train. And, 
humming along a thousand feet above farm 
and village and railroad you even get 
a sensation of speed. So if it h s racing you 
crave, the light plane is not the answer.. 
The faster it is, the more it costs, the hard- 

(Centinyfld to- page 171) 
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Safety Lamp on Elastic Belt 
Worn as Tail Light 



/<* it t c ^ ^ ' h I 

' ^ ^ CM-'lit' #- *1 f $ 

n 

spring tension avail times, acts as a plug 
stop any flow of water except through 
overflow outlet if the water reaches 
height. The “toothed” bottom part of 
drain serves as a strainer. It is only 
thick and does not interfere with 
of the tub- 






■ tm ^ 

Cement Is Efficient Extinguisher 
- ‘ i For Oil Dr Bomb Fires 

Fires from oil and incendiary bombs can 
be extinguished with ordinary Portland 
cement* says Dr. Hoy Cross, president of 
the Kansas City tailing laboratory, whq. 
considers it superioFtb pitch, recently Bug- - 
as an extinguisher for incendiary 
It has put out fires successfully 
water, carbon tetrachloride* foam 
and similar substances failed. Further- 
more, it gives off no injurious gases and is 
in itself not combustible. Portland cement 
is readily available and can be stored in 
kegs wherever there may be danger of fired,. 



Top ihowt kew Id wsoi bolt f sk^-tchei jilutlrstfi ulet 



Yarn Holder Clamped on Wrist 
Keeps Bail Handy 



Accidents at night can be avoided by 
wearing a safety belt fitted with an electric 
lamp illuminated by flashlight batteries. 
The lamp may be worn at the front, side or 
rear, and used as a tail light its red glow 
gives protection when boating, hiking, 
hunting oml riding horseback or bicycle. 

OJ 3 '1 5 : y 

Overflow Pipe Inside Bath Tub 
Needs No Outside Connection 

Overflow from 
the bath tub is 
taken care of and 
drainage is con- 
trolled by a plastic 
drain installed 
within the tub 
without any of the 
usual back-of- 
the- tub pipe con- 
nections, Resting 
in the drainage 
outlet, the over- 
fl qw drain may 
slide up and down 
through a sup- 
porting ring fastened to the tub. In the 
“down” position the drain, which is held 



A hook and chain attached to a bracelet, : 
now on the market, keep the ball of yarn 
dangling conveniently from the wrist while 
knitting. It helps speed the work and pre- 
vents the annoyance of having the ball roll 
away accidentally. 




Bell of yarn anchored to bracelet cannot 5(1 away 




% 
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"Big Top" Shields Bridge Workmen From Rain 



Work on the Pit River 
bridge roadway, in Cali- 
fornia; continued in rain 
or shine under protection 
of a huge tent that could 
be moved as the workmen 
progressed. The tent was 
made of 20 sections of 
canvas 65 feet long and 2(1 
feet wide, each section 
being placed with it.- on- 
foot length acres* tin 
bridge deck with a otic- 
foot overlap between sec- 
tions. They were hung 
over a ridge rope an- 
chored to an A-frame at 
each end of the tent and 
supported at intervals b\ 
4 -by -4 -inch posts* Iron 
pipe railings provided 
5 ¥ 2 -foot sidewalls, and 
bloc k.-a n d-t acklc 
stretchers were attached 
to the ends of the canvas 
and fastened to outrig- 
gers on the bottom of the 
bridge stringers. Thu lent 
was 380 feet long, 51 fuel 
wide and 13 feet high, and 
could be moved forward 
One section at a time as 
required by the progress 
of the work. 



Tent an (lop) caviirnd 

m*n (b&Hflm) to th*y -row Id 
work In all kindi of we&lWr 





Gloves Are Held by Ball and Chain Attached to Handbag 




GF&vc h alder &pcni like \ccy chain tar atlachment to 
puree. Mote how ©me men I if hocked to grip glovet 



Instead of stuffing gloves into the han ri- 
ba g, they now may be hung on the outside 
by means of a ball and chain attachment 
which fastens to the handbag handle. 
Made in different colors, the holder grips 
the gloves when the ball, or ornament, is 
moved to the top of the chain and the chain 
encircles the gloves, looping the end over 
the ball. Pulling the ball downward locks 
the gloves tightly, and slipping the chain 
off the hall permits them to be removed. 



f]‘To learn where to buy commercial prod- 
ucts described in these pages, sec the index. 

%, / 
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Co Lf Let}' "fltrcl TTarlHUU," tiublCafLErf bi' Allegheny LudEum S1 «j] tern. 



L. 




Whdl J i ahead in trantpo Marion? Peier Nlul I e r- MunJc r head of The Sthool of Indu-slnnl Design aK Cor- 

ntgi4 Inf ril Lite of Techn^lo^y, luggjtltl in t|ij$ drawing That groal tfovnl cnUl^rt will appear in lb* 
poit-wnr rotortslrvclion, wrved by railway, bui, plane, fhip, subway, inter urban and uotomobile 
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I ns loo d of competing air, water f ro-ud end rfllL companies, there- may he companies sell mg any form 
af t rc vel. Such a travel ctnler (ii ibis, a univeildl interchange point Iwalvd an slum-cleared land -Or 
away (ram the "downtown" area, would relieve Hie <lty of much of ill crosi-I raffle congestion 
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Portable Charcoal Cooker 






~ ‘ E ^ hr J # 

■ ^ r s ■- ' f 1 1 jf * y L- jp* 

the blade is in the slot, the handle is sim- \| 
ply moved back and forth to turn the 
screw either to right or left according to 
the setting of the ratchet. 

r )h 3 i J — 

Handy Thread Cutter on Thimble 
Saves Sewing Time 

Jutting slightly 
from the upper 
rim of a thimble, a 
metal cutter is a 
convenience when 
sewing. The cut- 
oes not pro- 
enough to 
with use 
of the thimble, 

i J 



3 

Hinged Tray for Home or Picnic 
Folds to Half Its Size 



Ouldoor grill is rolled on wheel 



OfFsqi rpichel screwdriver reo^hai imo cF*se places, 



Picnic dinners can be prepared in your 
own backyard with a portable outdoor grill 
handled like a wheelbarrow. Steaks, chops 
ur hamburgers can be broiled over char- 
coal on a cooking grill 18 by 24 inches, or 
larger roasts may be barbecued on a spit 
rotated by hand. Weighing 80 pounds and 
standing 27 inches high, the grill can be 
moved easily on a wheel having a four- 
inch rim to protect lawns. A clean -out ash 
door permits easy removal of ashes. 

1. vf 

Offset Screwdriver With Ratchet 
Operates in Tight Places 

Permitting more leverage than an ordi- 
nary eight-inch screwdriver, a small-size 
offset tool drives or draws screws in places 
where there it little space in work. Once 



Far convenience in packing in a grip or 
picnic basket, a folding, lightweight tray 
may be collapsed to one- ha If its size. The 

body of the tray consists of two leaves - 
which may be folded inward toward the 
metal handle. Finished in walnut, the tray 
is useful for parties in the home, on the 
lawn or at picnics. 
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Two-Wheel Fire Engine To we 



Profiting from Eng- 
land’s experience with 
Sma 11-si ££ fire-fighting 
^apparatus, the U, S. Gov- 
ernmonl is acquiring 
complete mobile units 
' at a Chrysler Corporation 
plant for protection of 
federal property. The en- 
gine and pump unit i£ 
mounted on skids so it 
* may b e placed on a spec ia 1 
trailer and towed by an 
ordinary passenger car, 
or hauled on a light truck. 
The fire pump, powered 
by an engine rated at 95 
horsepower, has a ca- 
pacity of 500 gallons per 
minute at 120 pounds 



3 



Fire falling unit tnCynltd on frailer can be h 



-J 
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pressure, or can deliver 
250 gallons a minute at 20ft pounds for fires 
requiring a mure powerful stream. Two 
sections of suction hose arc carried, and 
500 feet of 2 te-inch standard fire hose. The 
la Her may be rolled on two double reels 
or folded into a box-type body. Several of 
these small fire engines may be spotted 
about strategic plants that might be ex- 

Quarter-Ton "Peep” Leaps Ravine on Cable "Sky Ride” 



imper of on y cal 

^ jJ , ^ ( 1 i ™ 

posed io Incendiary tires caused by air 
raids or sabotage. If fires break out at 
more than one place, they can all be 
l eached before the fires have much chance 
to spread. Two or three men can handle 
one of the pieces, and it can be taken into 
cramped quarters that would not he ac- 
cessible to a large di e engine. 








When members of Buttery C,, 103 rd Coast 
Artillery, under CapL Steve J. Meade at 



Fort Sheridan, 1 1 Income face to face with 
a ravine that is impassable for quarter- ton 
" 'peeps, 1 h their last thought 
would be to turn back or 
look for a way to run 
around it. Instead, they 
rig up a 4 ‘sky ride” by an- 
choring a cable to two 
trees and suspending it 
over the big ditch. Then 
the peeps are slung on the 
cableway by means of a 
pulley arrangement, and 
a rope, powered by a 
winch on a truck, tows 
them across one at a time.. 



Army "peep" and crew ride cableway across- ravine too sleep for the car 



CAE the timber cut in 
American forests since 
1909 would build a two- 
foot plank walk 93,000,000 
miles long— the distance 
from earth to sun r r 
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IS THERE LIFE^^Y 
AMONG THE STARS 



By Dr. R. M. Longer 

California Enslitufe of Technology 
AND THOMAS E. STIMSON, JR, 



\\ fE ARE not ns positive as we 
* * used to be that the earth is 
the only planet Lhut supports life. 

Life on earth seems a miracle 
indeed when we study the deli- 
cate balance that .sustains it. An 
increase of 100 degrees in temper- 
ature such as might occur if the 
earth's color were darkened 
would allow our atmosphere to 
escape and the earth would be- 
come as dead as the moon. 

Or consider the importance of 
the small amount of carbon diox- 
ide in the atmosphere— only one- 
Iwentiolb of one percent; yet if it 
were doubled or cut in half the 
average temperature might 
change 20 degrees. An increase 
of 20 degrees eotild evaporate 
enough water to form a perpetual 
cloud that would screen out the 
life-giving sun. No plants could 
grow. A decrease of 20 degrees 
would bring the glaciers and cov- 
er us with ice. 

People have believed that life 
can exist only under the exact 
circumstances found on our plan- 
et. Today it is easier to think that 
life has modified itself to terres- 
trial Conditions instead of being a 
consequence of them. Research 
in chemistry and biology allows 
us to visualize life systems far 
different from ours, developing in 
radically different environments. 

Elsewhere in the universe there 
may be people who breathe an 
atmosphere of laughing gas and 
whose bloodstreams circulate a 



Plant I If a on same; ether plane! may have a carpel I ike appear- 
ance, of it may have Hany shklani like iheso forms of coral 



hEEJ£Al aiDGE5 MOVEMENT OF WATER 



WATER 

EXHAUST 



JET 

PROPULSION 



FOOD AND 
WATERS INTAKE 



FOOD FILTERS ON SURFACE 
OF WATER CHANNEL 



DOTTED LIMES SHOW aXIAL WATER CHANNEL ENLARGED POR- 
TION S OF CHANNEL REPUF&FKr MUSCULAR MOVEMENTS T « AT 
FORCE WATER THROUGH CHANNEL FOR PROPULSION 



AIR JET 
PROPULSION 



AIR 

INTAKE 



INTERIOR 
GAS BAGS 
HTUROGEN 
INFLATED 



HELICAL STABILITY FIN 5 



CONSTRICTIVE PLIABLE OPENINGS 
FOP HOtDIHG OBJECTS 



STOMACH 



ANIMALS 



MOUTH ARMED WITH 
RETRACTABLE TEETH 



CARRYING POCKET 
TOR TRANSPORT- 
ING ASTldlfS 

PIECE OF COR AT PLAN T HELD , 

|N OPENING N£ AS, TAIL, BfLNQ - 
EATEN BY A STREAMLINED ANIMAL 



At l he left are conceptions of the bird, 
fish and animal forms ihot Dr. Longer iug- 
ggili may have evolved on other worlds 
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VIOtCI SKV 



SlftDS 



CAST if.V SONS 



CARPET OF VEGETATION 



animals 



MOTIF STAR INSTEAD OF 
A SINGLE 511 N. SOTH 
STRONG TN UIT HA VIOLET 
GflEEN WHEN LOW LN $KV 



CANARY veuow CLOUDS 



AAtMQNIA 



RAiN 



OCEAN CONSISTS OF AMMQNJA HYDROXIDE 



t 

Such 0 vcbub di this is possible on □ 
planet where life is bused on mlrogon 
chem kitty instead of mf-bon., like ours 

Thij h p film conception of J, roek 

on an imaginary plotnol, us depicted in — 

a mu^ie produced by Universal Picture* 

Freonlike refrigerator fluid. The 
possibility that other civilizations 
exist somewhere cannot be ruled 
out 

We should remember that OUT 
j>un is just an ordinary star. There 
are billions o£ stars in our galaxy 
and there seem to be billions of 
galaxies in the universe. Solar 
systems such as ours, in which the 
star provides the energy necessary 
for life, and its planets provide 
possible locations for life in some 
form, must be quite common. 

Another of the physical bases 
necessary for life is a chemical 
system in which an unlimited va- 
riety of combinations is possible. 
Ours is a carbon chemistry that 
seems unique. On earth T nature 
uses hundreds o£ thousands of car- 
bon compounds. But in other en- 
vironments other elements might 

tao-cMs of Saturn and Jupiter, iwo of 
Our 40 lor System plan el*. Saturn it 
rencfily recognized by ill rings 
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Abavp, of thf prehisrork bison of our plain* 

Etalowj a hug« scale mode! representing The surface af iht moon 




serve as well as carbon. We know 
that the 32 basic elements found 
on earth are distributed all 
through the universe. Nitrogen is 
one element that might be aa sat- 
isfactory as carbon. Its compounds 
would make up an ammonia 
chemistry. 

We can imagine in some detail 
the conditions that would regulate 
life in an ammonia chemistry. The 
conclusions are intrinsically no 
more fantastic nor improbable 
than the wonder of our own life. 

For the purpose we can take a 
cold planet in the gravitational 
field of a blue star, perhaps a dou- 
ble one. Assuming there is no 
ozone in the atmosphere, daylight 
on the planet includes much of the 
ultraviolet. Its noonday sun is a 
dazzling blue against a violet sky, 
with a green sun and canary yel- 
low clouds at dawn and sunset. 

The planet may require 100 of 
our years for one revolution 
around its stars and one pf its days 
may be as long as our month. Pos- 
sibly the temperature is in the 
neighborhood of minus 40 degrees 
Centigrade. Most of the earth’s 
liquids are solid there, and many 
of our gases are liquids. 

The planet must have an ocean 
and an atmosphere. These appeal’ 
necessary for the beginning of life h 
A liquid ocean permits free move- 
ment and mixing of atoms, and the 
atmosphere furnishes winds that 
stir the land and ocean, bringing 
on chance chemical unions. The 
ocean could be of ammonia hy- 
droxide and the atmosphere a ni- 
trogen oxide such as laughing gas. 

Mountains are of ordinary rocks 
and contain many of the metals 
we know. At this temperature 
mercury is sold and is a good sol- 
dering material What we know 
as water is a brittle rock like ma- 
terial there. Such ice becomes a 
handy building material. All an 
inhabitant needs to do is to heat 
it up to make it flow and then 
pour it into forms, 

Thtae add watar 5r?a^reij o parcupino 
fi$h r "mailed^ cal fish and a flying fish, 
suggest Iha variety of life on ih\% etirfh 
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Just as. our earth has plants and 
animals that provide a nice bal- 
ance by living oil each other, so 
on the ammonia planet there 
would have to be two balanced 
main forms of life. Earth vegeta- 
tion grows mainly in the form of 
columns- on this other planet it 
might be carpet like, the main 
growth taking place on the upper 
surface so that the plant thickens 
with age. The sheet like material 
might make a desirable covering 
and could be cut up into robes and 
tents. Or it might be that vegeta- 
tion would have rocklike skeletons 
like south sea coral. The predom- 
inating color of the vegetation 
would be blue instead of green to 
absorb sunlight most effectively. 

We couldn't Christ on this planet, 
of course, because our chemistry 
is d i Here u 1. It s a 1 m< usph ere wo uld 
poison us. And inhabitants of the 
ammonia planet would die after a 
few breaths of our air. Their nat- 



Above, s-lctlelan of a ground dath the! tiv«d 4D r 0DQ years ago 
MtdiPnkaF vnode! of pari of sol or system, not built To scale 



iCorMinuud fa pogo 166} 



Chari shows the narrow range of refflper- 
o lures in which mem exists. Oilier ranges 
may iult olhcir life foTint. High), ihe Ama- 
?ar» mntfl'infllp, OCIOlher odd ear Mi Cr^crlurO 
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Loading Racks Pack More Freight in Box Car 




Hail way box cars can be packed within 
inches of their full capacity and damage to 
freight reduced to a negligible quantity by 
means of a “utility loader' 1 — grooved walls 
and cross members that form adjustable 
racks for packing cargo. These utility load- 
ers increase the capacity of the average 



car by live tons 1 or from 20 to 2t>0 percent* 
according to the product shipped t and in 
50 test loads (hey eliminated 98 percent of 
all damage to cargo. Engines, airplane 
parts, agricultural implements, storage 
batteries for the navy, stoves — these are 
some of the products being shipped in this 
manner. Shells were loaded at an 
army arsenal into fitted cars at half 
the cost and with a saving of one- 
f mirth of the usual loading time* 
Bat lories weighing 90,090 pounds 
were packed in one car with, a nor- 
mal load of 40,000 pounds. Because 
these racks furnish a sturdy an- 
chorage and prevent any shifting of 
cargo, the time and expense nf 
bracing and bulk heading the 
freight car are eliminated and in 
many cases it is unnecessary to 
crate pncl wrap the shipments* The 
cross members are adjustable at 
■ 2 -Inch ^pacings up and down, thus 
accommodating units of any si^e. 



Workmen using cress members 
of uTrKry louder os pisiform 
while slowing tjnrcja on top 



Tightening □ land oF ISS^mil- 
limeter shells in a utLIiiy load-" “■+ 
er box ol U. S. anencil 



Army Officers Favor Complete Blackout Instead of Lighting Pattern 



H5gh officials of the Army Engineer 
Corps who have studied various ways of 
confusing enemy bombers at night say that 
blackout of all illumination visible from 
the air will continue (.0 be favored for pro- 
tection of cities and industries. They ex- 
press doubt concerning the effectiveness of 
fixed lighting patterns or dim-outs. The 
United Stales, with its long coastline and 
vast interior, presents defense problems 

3G 



exactly opposite to those of Great Britain* 
An enemy flyer can reach any city by in- 
struments, and at comparatively low alti- 
tude can pick up features of the terrain, 
rivers, hills, ctc* t to guide him to the target 
spotted on his map. If a pattern of lights 
confronts him on the ground, he would not 
attempt to find his chosen target by these 
lights, but once he spots it by features of 
the terrain shown on his map, he could Use 
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Five yean of ihurtl^wielding were ncedeJ Ifl ihii flog 



([The railroads of the United 
Slates moved an average of 904,- 
000 ions of revenue freight one 
mile every min ute in 1941, and in 
October, period of peak traffic! the 
average was over a million tons. 



the lights as reference 
points to guide him while 
maneuvering to get over 
the target. In other word s, 
lights supposed to 'con- 
fuse any attacker may 
actually aid him, and 
therefore dim-outs as 
well as light patterns are 
looked upon as Jess effec- 
tive than total blackouts. 
If a blackout is complete* 
the pilot may be able to 
find his target by noting 
the terrain, but the in- 
stant he begins to circle' 
or maneuver he probably 
would lose it again if 
there were no lights to 
seiwe as reference points. 



— 1 . ‘ t/ 

U. S, Hag in Tatting 
Took Five Years 
To Complete 

Devoting a large part 
of his spare time over a 
period of Five years Lo the 
task, Walter Mueller, a 
furrier of Dcs Moines, la,, 
has completed a lacy 
American flag of unusual 
beauty. The red and 
white s tribes and the 
blue field ■«. , -.TLh its white 
stars arc made up entire- 
ly of tatting. 



Snow Conveyor Loads Tin Cans 
Into Freight Cars 



Sntiw tedder fill* car quickly. Tin cnni pytkid onto the ficoftp ere 

hoisted in a steady Ureom aver tide of the car by mean 3 of conveyor 

j >■*■■ 

Considerable time and labor were saved recently by load- 
ing salvaged tin cans into a freight car with a snow loader. 
The cans were gathered by the department of sanitation in 

Ne^ p York City and transported to 
a plant which reclaims the tin for 
making war products. Employees 
of the department shoveled the 
cans onto the scoop of the loader 
where they were caught by an 
endless conveyor and elevated in- 
to the car. For loading snow, the 
machine would be driven into the 
snow bank with a truck following 
close by under the conveyor* both 
vehicles moving along together 
until the truck is filled. 
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TRAINING DOGS 




Deg finds “wcunded" me in r takes ihe brlng&al m its mouth and returns 
1* iti itifiit^i r who presumably it Leading til party of 




Here the animal loads atreleher-bearers to wounded 1 individual; below, 
wounded man being carried on strvtcher 




j\,I ANY military and 
1 1 civilian defence du- 
ties can be performed by 
dogs., especially those 
dogs which have been 
trained for the obedience 
tests that have been a 
feature of dog shows for 
several years. Harland 
W. Meislrell, an air l aid 
warden in one of the east- 
ern states* points out that 
trained dogs of this type 
can be adapted readily to 
war-time uses. 

And Mr. Meisirell 
proves the point with his 
own dogs. There are six 
of theirs p an Irish setter, a 
German shepherd and 
four Dalmatians, Two of 
them have an obedience 
rating of “utility dogs" 
and the others are rated 
as “companion dogs' 7 and 
“companion dogs, excel- 
lent ” 

Without great difficult 
ty, these animals have 
been taught to carry mes- 
sages from one point to 
another — equally useful 
to armed forces or civilian 
defense units,, to locate 
persons wounded in air 
raids or on the battlefield 
and to lay telephone wire 
across areas in which the 
danger to soldiers or ci- 
vilians might be too great 
for their use. For locating 
wounded men + a highly 
ingenious piece of train- 
ing equipment is em- 
ployed. It is what Mr. 
Meistrell calls a "bring- 
§el/ T a short baton like 
slick with knobs at each 
end. The bringscl hangs 
loosely from the dog's 
collar in a position where 
the animal can reach it 
with its jaws. Upon find- 
ing a wounded man in the 
field, the dog simply takes 



88 



POPULAR MECHANICS 



jot DEFENSE 




the bringsel Into its 
mouth and returns to its 
master. The fact that the 
stick no longer dangles 
from the collar but is hold 
between the dog’s teeth 
signals rescue workers 
that a wounded person 
has been discovered- 
Then the dog leads a 
party to the man requir- 
ing attention. 

Formerly it was the 
custom to train dogs for 
this mission with an arti- 
cle of the victim’s cloth - 
ing, but the animals 
became so eager in their 
work that they tore off 
bandages or injured the 
patient when a piece of 
clothing was difficult for 
the dog to retrieve. 

For carrying messages, 
the dogs are equipped 
with a leather csitiqi fas- 
tened to the collar and the 
animals are trained sim- 
ply to run from one fixed 
point to another, then re- 
turn, Recently during an 
air raid alarm on the east 
coast, Mr. Meistrell sent 
one of his dogs to the 
home of a neighbor in a 
demonstration of mes- 
sage-carrying in an 
emergency. 

The dogs can lay tele- 
phone wire with mini- 
mum training. One end 
of the wire is fastened to 
the dog’s collar and the 
animal is directed to the 
spot where the wire is to be carried. As 
the dog drags the line, its master unwinds 
it from a reel until the length desired has 
been strung across the dangerous area. 
Someone at the other end takes the wire 
from the dog’s collar and a telephone in- 
strument from the dog’s back, then makes 
the connection. 

Dogs are being trained also to help guard 
factories, airports and other places that are 
vital to the war program. In this work, the 



animals are taught to accompany watch- 
men on their rounds and to stand guard 
alone at some posts. The Army finds dogs 
useful for sentry duty. 

Owners of dogs not trained for obedience 
tests probably would find training their 
animals for such duties difficult, but there 
are many dogs which could bo taught sim- 
ple duties that might be of value on the 
home front. The key to such training is 
patience. 



JULY, 1942 



89 



Old Bridge Ferried on Barges 
To Salvage Its Steel 




Old *pnn, lvp d passing under nuw railrond and hi^hwdf bridges five mil« 

downilrcam., bottom, cno uf thn warden spans tow^d by a malar barga 




barges to float it, but a 
single barge was suffi- 
cient tu carry the small 
sections. Seven spans 
were moved by this 
method, comprising 963 



tons of structural steel ? 
306,000 board feet of tim- 
ber s and 130 tons of mis- 
cellaneous metals. About 
five miles downstream* 

the spans of the disman-^ V 
tied bridge passed under . 
the new railroad crossings. 

7 \J-H— 

Adjustable Dresser 
Set for Convex or 
Concave Wheel 



For dressing the radius 
on grinding wheels* an- 
adjustable tool is avail- N 
able. Simple to operate, 
set quickly and accurate- 
ly by means of a depth ' 
gauge or micrometer, the 
tool can bo used to dreg$ 
either a convex or con-" 
cave radius from zero to 
one inch. The dresser 
uses a one-half carat dia- 
mond; it is free of chatter 
and does not become 



charged with emery, 



Its usefulness ended by the rising waters 
of the new lake above Grand Coulee Dam 
which would soon overflow it,, the 1,340- 
foot- long railroad bridge at Marcus* Wash., 
1 contained steel and other material which 
could be used to good advantage in a large 
storage and fabricating plant to be erected 
at Grand Coulee Dam, 113 miles away. 
Engineers of the Bureau of Reclamation, 
working out details of transporting this 
vast tonnage, decided io mount sections of 
the bridge on barges and float them down 
the reservoir to Grand Coulee. Because of 
the high water level* it was necessary to 
pump water into the barge hull In order 
to slip it under the bridge span, When it 
was in place, pumps removed the water 
until its buoyancy caused the vessel to 
bear the full weight of the span. The 
barges were towed by the Bureau's motor 
barge i! Paui Bony an," The largest span, 
made of steel, was 253 foot long and 36 feet 
high, weighing 295 tons* and required two 




Dresser mo unted beneath grinding wheel can be tel fa 
bmtialh cflntdvo or coflVti-H surface! la desired radius 
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tt Jigger ,> Travels Under Ice to Help Fishermen 



t i * 




During winter months 
fishermen on Lake Win- 
nipeg, in Canada, use 
what they call a jigger 
that “walks 711 under the 
ice dragging with it a line 
which is used for pulling 
the net through. Its 
^chassis 1 ' is a buoyant 
p two- inch board, 10 feet 
long and 10 inches wide, 

, fitted with skates or run- 
ners which slide along 
against the ceiling of the 
icc. The “walking stick 1 ' 
is a wooden shaft, four 
feet long and weighted 
.downward by a five -foot 
iron bar hinged to a slot 
^ jn the board. A rope ox- 
J tending from the surface 
, passes through a ring bolt 
at one end of the board 
and is attached to the 
lower end of the bar. 

Pulling this rope drives 
the spiked end of the 
wooden shaft into the ice and exerts a push 
that moves the jigger forward. Relaxing 
the line drops the iron bar, and the pull 
may be repeated. Step by step the jigger 
travels until it is about 80 yards from the 
* starting point, when fishermen eut a new 
hole and recover the jigger. To one end of 



IfiQN RUNNERS MACE 
mow IRON bars 



SLOT CUT 
IN FLANK 



BOLTED On 
SWJVEL 



DOWfL 



B01TED 



LA'PGE NAli 
SNARPIKfcQ 



2 a 10 PLANK ID FT. tONG 



A PULL ON LINE 
WALKS PLANK 
ALONG UWDEfi iCE 



■ WOOD A ft: 1 A 



Sketches ihow how "walking jigger" l rave Is tinder ice by remott control 



the rope a net is then attached which can 
he drawn under the ice and the end an- 
chored to slakes. Floats fixed along the top 
edge of the net and weights along the bot- 
tom keep it upright in the water. After re- 
maining in place for a day or two the nets 
are lifted out and the fish removed. 




Blackout Tie With Luminous Design Glows in the Dark 



Tie and kipel button, left, glow brightly when light* -go out 



Printed with a fluorescent 
chemical, a luminous necktie 
glows brilliantly in the blackout. 
After exposure to fight, the treat- 
ed pattern will glow about 20 min- 
utes, In daylight the tie has no 
unusual markings, but in total 
darkness an entirely different pat- 
tern appeal's. The same fluores- 
cent chemical has been applied to 
a new buttonhole decoration. 



([On the basis of normal automo- 
bile mileage, motorists would save 
about ■$152,000,000 per year on gas- 
oline by reducing speeds to a max- 
imum of 40 miles an hour* or 
£07,000,000 at 35 miles an hour. 
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The HEAT L AMP /wofe* GOOD 




Ports bScy hsnlta of 250-watt lumps dry ihe flniih an a table. Fumitura finishes can be dried in 20 minutes 



"NOTHING irritates the proud automu- 
1 ^ bile owner so much as to have his car 
come back from the paint retouching shop 
with an apple- green spot on a blue- green 
body. So there were purple words in a 
paint shop one day. They were having 
trouble matching colors on a touch-up job. 

If only the original baked enamel could 
be patched on— but that would mean put- 
ting the whole car into an oven. Then 
someone who probably had suffered at one 
time or another from a wrenched shoulder 
or infected sinus suggested the oven be 
brought to the car. If you can use a heat 
lamp to broil a .stiff neck, why can’t you 
use it to bake a scuffed fender? So the 
foreman arranged some lamps in a reflec- 
tor and turned them on the painted area. 

Results were amazing. So beautifully 
did the enamel bake under the lamps that 
the stunt became standard practice. Be- 
fore long* automobile plants were install- 
ing row after row of heat lamps arranged 
to form a hollow tunnel in which entire 
automobile bodies could be baked. 

Today, specially engineered heat lamps 
arc working wonders in industrial paint* 
mg and drying of all kinds* and are on duty 
in bathrooms and workshops of American 
homes. In scores of factories they are help- 




Hffat bmpi taeiled bread In lest tFian ten minute! 



l&W end 65- watl lamp* with go Id-plated r* fleeter!. 
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OcneraJ EWiric phntgs 

Held ci I focal point of reflector, a 
cigarette is lighted til most instantly 
by ihe he*:! fr-Om u 65 - watt lamp 



ing eliminate bottlenecks in 
the production of guns, air- 
planes, and other military 
equipment. 

These drying lamps pro- 
duce an abundance of infra- 
red energy — long- wave ra- 
diation just beyond the visi- 
ble red light in the sped rum. 

There is little new or star- 
tling about the lamps gen- 
erating this invisible “light” Essentially 
they are ordinary lumps burned at reduced 
voltage. Some of the 110- volt drying lamps 
have filaments practically identical with 
ordinary 220 -volt lamps; and by using a 
220- volt lamp at reduced wattage on a 110- 
volt line, or two 110 -volt lamps in series, 
about the same drying action would result. 
Theoretically the filaments of the infrared 
lamps should last 2 00 : ,000 hours; but break- 
age and other practical limitations reduce 
the actual life to about 10,000 hours. A 
bank of 114 lamps in a Cleveland factory is 
still going strong, without a single lamp 
burned out, after .20,000 hours. 

Infrared energy has become one of in- 
dustry's most useful genies because of a 
single trait: When it strikes on object, and 
is absorbed, it raises the temperature of 
that object. Some substances such as air 
are not heated by the rays. Thus infrared 
loses none of its power by traveling through 
air. It bores into many solid materials to 
considerable depth, and liberates heat all 
the way. In paint drying, the rays heat 
both the paint and the metal, so that the 
paint dries uniformly and not on the sur- 



A buttery of irtfro^d lamps ib micas cnmrnal An (lEt QUtQ in repair ihep 



Injured rayi popping corn in&lde o Cellophane beg 
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Thc*0 arc rcflceiar-lypt ZH-W aft ihai-Hpaulkfi lampi giving heal trealmea* 



Drying photographic films with 25Q*watt lamp, The 
fan ipeed? drying and prevents damage to emulsion 



face first, as in conven- 
tional drying. Infrared 
energy can be focused by 
lenses and reflectors. 
Gold- coated reflectors 
are more efficient* alumi- 
num less costly. 

Howard Haynes, an en- 
gineer at General Elec- 
tric's research center at 
Nela Park, Cleveland, has 
been specializing in dry- 
ing lamps ever since they 
went to work. He has 
used drying lamps for 
such lecture-platform 
stunts as popping corn in 
transparent cellulose- 
film bags, broiling a steak 
with two 250-watt reflec- 
tor lamps, and lighting 
his pipe with a 65 -watt heat lamp. One 
day, as a stunt T hq even toasted bread by 
infrared. He suspended the slice midway 
between two 250- watt drying lamps placed 
about 10 inches apart. In a half minute 
the bread began to steam. For a time noth- 
ing more seemed to happen, until a alight 
browning of the surface appeared. When 
this was a tempting golden tone, Haynes 
removed the slice and broke it in two. It 
was almost black inside! The infrared rays 
had penetrated the bread and toasted it 
from the inside out. 

Steak broiling us a stunt has been suc- 
cessful because infrared rays penetrate the 
meat deeply and cook it thoroughly. He 
has broiled a small cube steak in 3^ min- 
utes with two 250- wait reflector lamps. 

Visitors are always 
stopping in to light their 
pipes and cigarettes with 
a novel 65- watt heat lamp 
he keeps in his desk 
drawer. A gold-plated 
reflector encircling the 
tubular bulb brings the 
Infrared rays to a focus a 
couple of inches in front 
of the bulb end. Hold a 
piece of paper at ibis fo- 
cus, and it bursts into 
flame in two seconds. A 
cigarette* cigar, or the to- 
bacco in a pipe smoulders 
almost instantly; The 
lamp will melt solder at 
its focal point. This lump 



Th«lv aro la mp4 af Ihp typi used! n-htan lively in induf-lriol pain! drying 
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originally was designed to replace expen- 
sive resistance units on a shoe -making 
machine whose leather- piercing tools had 
to be kept heated. 

Infrared lamps have virtually revolution- 
ized painting operations in scores of fac- 
tories by speeding up the drying, A stoker 
manufacturer used to allow 12 hours to 
air- dry the finish on his stokers. Today, 
144 drying lamps in gold-plated reflectors 
take just nine minutes for the job; and the r 
cost per stoker is three cents. Drying syn- 
thetic lacquer on flat sheets of pressed 
wood is a 90 -second operation for a bat- 
tery of lamps. One manufacturer of elec- 
trical equipment bakes parts made of steel, 
cast aluminum, cast iron, and plastics in a 
tunnel of 200 250 -watt reflector- type lamps 
wired so that 125 different heats can be ap- 
plied, saving S5 percent in time. Heat lamps 
are speeding the manufacture of dynamite. 

A Tennessee power station was put out 
of commission by a flood. Before opera- * 
tions could be resumed, the generator and 
exciter windings and other parts had to be .. 
dried thoroughly. Precedent pointed to 
expensive removal of the parts to drying 
ovens; but with batteries of 250-watt dry- 
ing lamps, the job was done in record time 
without disturbing a single machine. 

Infrared drying technique works with 
any finishing material that can be dried or 
baked by heat. Drying lamps usually pro- 
duce superior finishes, in addition to being 
easier to use T faster, and space -saving. 

In one print shop, an infrared unit is 
mounted beside the proof press and used 
to dry ink on proofs. This eliminates 
smudging and other troubles traceable to 
wot ink. Experiments are being made in 
applying the lamps to drying print while 
Lhe paper moves at high speed through a 
press. An envelope -making company uses 
a battery of lamps to dry the adhesive. 

A foundry making heavy non castings 
had trouble with its molds because of im- 
properly dried sand. Letters used to spell 
the manufacturer's name on the castings 
came out fuzzy and had to be hand -worked , 
to final shape. A hot-air oven was built 
and the molds shoved into it; but this made 
the sand shrink and threw dimensions off. 

A battery of drying lamps suspended over 
a mold did the trick by drying the sand to 
a depth of one- hall to one inch in 45 min- 
utes. The remainder of the sand stays, 
moist enough to eliminate shrinking. Not 



Hose Visible in a Blackout 
Has Ends Painted White 




White-painted ends af W2 easy to find in dark 



Getting ready to fight fires that may be 
stalled by incendiary bomb or sabotage, 
one home owner lias applied white side- 
wall tire paint to both ends of his garden 
hose. In case of Fire during a blackout, the 
whitened hose would enable him to locate 
the coupling and nozzle ends quickly. 

<h t I C, 

Folding Desk Handy for Artist 
Attaches to Arm Chair 



A Seattle inventor has patented a folding 
desk foTnsc-^tvith -an arm chair, its pitched 
top uETering a convenient surface for draw- 
ing. Hinged supports attached to its rear 
edge adapt it to the chair. , . 




( Cojihnuei.il Id pag* l A?) 
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lieves. In this role gases may be 
added to fire and dynamite in 
“scorched earth” tactics. Of course, 
such areas could be decontami- 
nated by the enemy before occu~ 
pattern, but the process would be 
slow, hampering swift pursuit. 
Some so-called war gases are real- 
ly liquids distributed in fine sprays 
or mists to ding to foliage, soil and 
other objects. Bodily contact with 
gome of them, such as mustard 
gas, lewisite and other vesicants 
or blister-raisers h is almost cer- 
tain to result in more or less se- 
vere poisoning. One effective 
method of spreading the chemicals 
probably would be by means of a 
land mine which would explode 
when Its filing mechanism is 
tripped by an incautious enemy. 



"Mammy” in a Hoop Skirt 
Houses Sandwich Shop 

Near Natchez h Miss., tourists’ 
eyes are caught by a roadside 
building that looks like a large, 
smiling negro “mammy," The 
structure, made of brick and ce- 
ment, houses a sandwich shop 
within its wide “skirt ,/ 1 



X-Ray Examines Rubber Heels 
For Hidden Defects 



ItHpactprs wtilch rubber haels moving along fttioroicepic labta. 
Tho inwt ii on "X-r&y JJ cf a h«l with misplaced ileel ws short 



Rubber heels participate in their first 
parade past an X-ray reviewing stand 
where inspectors peer through them in 
search of internal defects. Occasionally 
some of the steel washers embedded in the 
heel arc misplaced. Those washers hold 
the nails attaching the heel to the shoe, and 
if a washer is misplaced it fails to anchor 
Lhe nail and the heel may loosen, wear out 
prematurely or he lost. Undea- the X-ray 
a misplaced washer is spotted quickly. 



Retreating Armies May Use Gas 
To Slow Pursuing Enemy 

Although poison gases have had little use 
In the present war, they may make an ap- 
pearance later as a means to hamper an 
advancing enemy, Lieut. Col. Aklcn W. 
Wait! of the Chemical Warfare Service be- 
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Standing at ! h n raad»tcl« ready lo cuitomeK is 

thii lynch room *on**ructod to roanmble □ "mimmy" 
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WATER SKIS 

By Pete Peterson 

A NYONE who wants to enjoy the thrills 
1 * of water skiing can make skis for this 
sport at small cost, with ordinary hand tods. 
No elaborate steaming equipment for bend- 
ing them is necessary as the wood is bent 
cold. Each ski is made from a 7- ft, length 
of % by 7-in. dear spruce, pine or fir. 

To begin, make a slot ; ,4 cj in. wide and 18 
m. long in the toe or forward end of each 
ski blank and a similar slot 3 in, long in the 
heel end. Next, coat pieces of ^io*m. ma- 
hogany or other suitable hardwood liber- 
ally With a good waterproof glue, such as 
the new resin glue, and insert them into the 
slots with the grain running at right angles 
to that of the dri. Fig. 6, Then immediately 
place the toe ends of the skis between bend- 
ing blocks, Fig. 4 ? and clamp them as in Fig. 
5. The blocks arc built up from several 
pieces of wood which are bolted together 
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TOE PROFILE 



v and then sawed to the correct 

curvature. 

ten ptECES ^ After the glue has set thor- 

PLrwooP glued oughly so that the bent wood 
and bolted will retain its shape, remove 
the work and dress it to size. 
Then the toe ends are pointed and the heel 
ends are rounded slightly T after which toe 
and heel plates are attached. In locating 
the positions of these* first mark the center 
of each ski between the ends. Then place 
your bare feet on the skis so that the balls 
of the feet rest on the marks, and trace 
around each foot with a pencil, Fig. 1. 
Next, attach the toe plates. These consist 
of pieces of leather or fHn-in. live rubber 
sandwiched between the skis and U-shaped 
pieces of wood, which are screwed in place* 
Fig. 3. The hod plate 5s attached with 
screws driven through from the underside 
of the ski and the heads countersunk. 

^ A fin is secured with screws to the un- 
derside surface of each ski in the position 
Indicated in Fig. 2, It is made of the same 
material as the ski and tapers from nothing 
h forward to thickness of 34 In, aft. To finish 
* the skis, round all of the edges slightly and 
sand the entire surfaces. Apply two or 
three coats of spar varnish, allowing each 
coat to dry and smoothing it with fine steel 
wool before applying the next. 



INSERT ^ 
3/1 * ,! MAHOGANY 
WITH GRAIN 
CROSSWISE 



TRIMMED 
AFTER GLUE 
HAS SET 
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Spark Plugs Changed Without the Motor Being Stopped 



When trolling for lake trout, the slow 
speed and cold operation of an outboard 
motor frequently causes the spark plugs to 
foul And If several metal lines that may 
be as much as 5&Q ft. In length, are used, 
stopping the motor to change the plugs 
may result in the lines becoming badly 
tangled. To prevent this, you can change 
a plug without stopping the motor by 
grounding it, thus letting the other cylin- 
der keep the boat in motion. Grounding is 
done by fastening a short length of wire to 
a bolt on the motor and clipping the other 
end over the spark-plug cable as Indicated 
in the photograph. When this is done you 
can remove the cable from the plug with- 
out getting a shock. 
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Using T'lron Posts Streamlines Picket Fence 



In order to avoid the usual bulky 
appearance of a picket fence, espe- 
cially from the side not covered 
by the pickets, I substituted 
T- irons for the # by 4- in. wood 
posts ordinarily used, and placed 
the 2 by 4 -in. horizontal pieces 
edgewise instead of the usual way. 
These are attached to the T- irons 
with screws in the manner indi- 
cated in the circular detail. Be- 
sides giving the fence a better ap- 
pearance, this method of construc- 
tion permits one of the panels to 
be removed easily if at any time 
it is necessary to enter the en- 
closed grounds wilh a large ve- 
hicle. And as there is no w T ood in 
contact with the ground, the fence 
will last a long time. 

- — Carl C. Buebke* Portland, Ore. 





basement during a heavy rain, seals the 
drain by means of the pressure unit illus- 
trated. It consists of a wood disk attached 
to a pipe assembly, which is pivoted to the 
joist directly above the drain. The disk is 
attached to a *4 -in. pipe by a floor flange 
and a smaller %-in. pipe telescopes inside 
of it and is pivoted at the upper end io the 



the lower end to take a handle, which con- 
sists of a 4- way fitting and two short pieces 
of pipe. The wood disk is lined on the 
underside with thick sponge rubber. To 
seal the drain the unit is placed on top of 
it and forced down 'tightly by screwing the 
handle down on the end of the larger pipe. 
"When not in use the entire assembly swings 
up out of the way and rests on two hooks 
screwed to one of the floor joists. 



Pipe Cleaners Remove Grease 
From Steel Tape Measure 

To increase the 
life of your tape 
measure, make a 
practice of clean- 
ing it thoroughly 
after each job. Or- 
dinary pipe clean- 
ers provide handy 
brushes for this 
purpose as they 
can be wrapped around the tape to remove 
dirt and grease as it is being rolled up. It’s 
a good idea to keep a package of these 
cleaners in your toolbox so they will al- 
ways be at hand when needed. 



HOOK5 



threaded 



wooes flange 
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Pressure Drain Seal in Basement Keeps Out Flood Waters 

One home owner who lived in a district ceiling by means of a tee and a U- shaped 
where water backed up the sewer into his bracket. The smaller pipe is threaded at 
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6^ A tea bglt can be made la serve a dgubFe purpose 
by mi ng p 4 ie hold amort or ciher seasoning when 
flavoring stows, soups, etc. The bo IF makes il handy 
to remove the condiment, when the flavor is fust right 






<S>vlvmq. HOME 



1— Pulling out the d rower of your kitchen tabh *o 
expose an oilstone makes the w helling of knives con- 
venient. Simply notch Ihe drawer sido to bring the 

itone flush nnd ihon cement it lo ^ wpod block 

2- Whfln the friction -drive band on your babbici 
winder needs replacing, a rubber lire taken from a 

child's discarded toy will make a good substitute 



3— Steel k n i liing n e e d I g s carried 
loosely in a knitted sowing bag are 
□pi to work ihraugh unless ihe ends 
□ re shielded. Ideal for ihis pur- 
pose cire Ihe lillle rubber caps pro- 
vided on medicine droppers 

4— Your draining cloih will tfcay 
snatched across a pail ar pan with* 
Old the US* of clolhe spins if you 
weight it with a chain ryn through 
a hem aP the edge. Use gahonllted 

chain so it will not rusl easily 

5— Save ihose emply safety- mo kb 
boxes and when you have six or 
more bind ihem together w|ih a 
strip of gummed-paper tape, label 
the "drawers^ and you'll ho-¥t a 

handy Jlttfe pin-ond-buiioo chest 
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PROBLEMS 



CLCTH WEATHER STRJP 

7— Empty match pads provide a safe way to coi-ry TAtKEP TO INSIDE 

pirn or pin paints in a purs* or pockd, This turn stubs RABBET 

HJ-tu eu?hiori in which to stick the sharp paints 

8— Colli weatherstrip makes an &ffet five seal on the 
doors of wooden icobo^oi when they become worn 
ond no longer fit tightly, Ft may be necessary to 

shim the hinges with pieces of cardboard 



9 — A hog I th* simples! way to keep 
a gorboge Con from hem£ up Jot hy 
strong winds or stray dog? es to 
drive a pipe solidly In the ground 
so (hot the h on die can be slipped 
over the projecting end of the plpn 

I ft— When the cork is lefi in an 
empty insulated bottle., stale odors 
within cannot escape. A good way 
to oil the interior and still keep it 
cleon is to loy the cork on its side 

and Set the cop over it 

II — In humid wcoiher when Var- 
nished surfaces become Stkky, a 
newspaper laid an a table may ad- 
here to it. If fhlj happens, don't 
mar the finish by applying woterj 
rub the stuck pieces with alive oil 



t^Cush toning the wooden roller an your lownmow- 
er with old radiator hoie of the proper si is Jpves It 
from woor ond will reduce noise when culling along 
Walks, Force a piece of ho*e tightly over each end 
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Holes in Soil to Fertilize Tree 
Made With Electric Drill 



mitted the body of the envelope to be fold- 
cd over to mark any desired page, When 
not needed, the marker could be folded 
between the last page and the cover* 



Insulating a Hot- Water Tank 
With Corrugated Cardboard 

By covering a hot water storage tank 
with one or more layers of flexible corru- 
gated cardboard, it will be found to main- 
tain the heat within the tank and lower the 
temperature of the cellar* The tank* of 
course* must not be dose enough to the 
heating plant or smokepipe io ignite the 
cardboard. — L Salzer, Baldwin, L- L, N. Y. 



Fertilization of trees by applying ferti- 
lizer in a number of holes in the ground at 
varying distances from the base is simpli- 
fied by use of a 2-in. wood auger lined hi 
an electric drill. It will be necessary to 
weld an extension to the auger so the holes 
dan be drilled deep enough. For trees with 
shallow roots like a soft maple* the holes 
should be about 18 in. deep and spaced 
□bout 2 ft. apart. 



Auxiliary Magnet Increases Life 
Of Miniature Electric Motors 



Wo motor can 
deliver power be- 
yond the ability of 
Its field winding to 
build up a mag- 
netic force. There- 
fore, it is a simple 
matter to increase 
the power of min- 
iature d,£p motors 
by means of small 
separate magnets 
applied as indicat- 
ed. The magnet 
should be placed so that the north pole of 
the extra magnet corresponds with the 
south pole of the motor magnet. 



Several Cabinet Drawers Secured 
By One Padlock 



HinC-C' 



Having a cabl- 
net in. his shop 
with four drawers 
and no locks, one 
workman made a 
serviceable lock- 
ing device from a 
wood strip, It was 
hinged to the side 
of the cabinet to 
fold over the 
drawers as indi- 
cated in the draw- 
ing, A hasp and 
padlock then secured the drawers in one 
operation. — John F. Quinn, Camden, N, J, 



ST-AP1E 



Envelope Is Handy Page Marker 
In a Small Catalogue 



In a garage 
where □ number 
of small cata- 
logues were kept 
at hand for order- 
ing parts and ac- 
cessories, a marker 
was provided for 
each one by glu- 
ing an envelope by 
its flap to the back 
cover. This per- 
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TABLE 



ThU table not onfy keeps your favor- 
ile reading maieriol handy beside 
y r-ui tgly chair,, but it alia hai a 
book i rough, shelves to accommo- 
dare the largesl magazines, and a 
reading lamp thot «m be SWung 
around 90 degrees for good illu- 
m i nation. A\so t a ipaciaui cam- 
purlrnunt for invoking □tCcisorieS is 
provided behind the shelves 



fe'PIPE 
, IMIPPLE 



OROOVE FOR 
LA»W1P CQRD^ 



J^PUUL- \J 
Chain SOCKET 



20 % PEECES 

CrfWOVED & GLUED 



GF?OOVE£? POP CORD 
BEFORE GLUJNO 



SECTION 



SHELVES 

MORTISED 

post % 



P^PTiriON GROOVED 
FOP SHELVES 



COM PAHTM ENT 
FDRTChSfl.CCO.Eld 



! 'SHELVES 
£ 7 ATIQWAnV 



Ho t& lltot the mag-aiinp shelves 
tire nolched into the frenr Jegi r 
ih« Iwo upper ones being sup- 
period a I Ihc tear in grooves in 
the partition. Legs Ml 2-tn- 
itfyore stock, and Ihe Eamp post 
i-i made nf two pieces channeled 
on abutiing surf a tea f or a lamp 
cord and ihen glued together. 
A bran tube U fitted in the top 
of the post lo serve as on axis 
fa/- ihe arm, which also is made 
in Iwo pnrh so thal a channel 
can be rul for the lamp Cord 
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Stake Prevents Loss of Bait Can 
On Grassy Bank of Stream 




Have you ever had trouble losing your 
bait can in the grass or weeds when still 
fishing along the banks of a stream? If so, 
Just cut a stake from a tree branch, sharp- 
en one end and attach the can to this with 
string or a couple of rubber bands. "When 
forced into the bank, the stake will keep 
the can elevated so that it can be seen 
from a considerable distance. 



Neat Mantel Ornament to Match 
Your Fireplace Screen 

This ornament, made to match or har- 
monize with your fireplace screen, is an 
ideal decoration for the mantel. It consists 
of a metal frame having copper screen wire 
stretched tautly over it and soldered in 
place* The frame can be of any desired 




shape, and the figure* which is cut from 
copper or brass, can represent anything 
desired. The figure can be plain or it can 
be hammered, or even made to appear in 
relief by hammering it over a hardwood 
form. The figure is spot-soldered in place, 
after which the ornament is gone over 
thoroughly with fine steel wool to remove 
all grease and acid. Then a couple of coats 
of clear lacquer are applied. 



Two Rubber Bands on Clip Board 
Hold Papers Flat 

To hold the cor- 
ners of bills^ in- 
voices, etc., flat on 
his clip board, one 
checker slips rub- 
ber bands across 
the lower corners 
as shown. Small 
notches cut in the board about 2 or 3 in, 
from each comer keep the bands in place 
so they can be lifted easily to insert new 
sheets or remove old ones. 



ftU 

fcANQ 




C'Clamp Padded With Hose 

Ne^t time you 
want to pad the 
jaws of a C-clamp 
to protect the 
work, try using 
two pieces of rub- 
ber hose. Split the 
pieces and notch 
the edges to fit the 
jaw shafts. These 
pads will not fall 
off when the clamp 
is removed. 



Nonslip Surface for Boat Seat 

One sportsman 
made the surface 
of Ms rowboat seat 
slip -proof by coat- 
ing it with ground 
cork. This was 
done by first 
painting the seat 
and then applying 
the cork while the paint was still tacky. 
This is better than using a piece of corru- 
gated rubber as it does not require any at- 
tention when the boat is left unprotected* 
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Novel Figurine Candle Holders in Bright Colors 




HADE OF SCRAP STOCK 



‘WHITTLED 



glued 



hAmD 



^cjdpe S, 

GLUED 'W HAILED T10, 
BDOr 



KOTCMCP 
FOfl AK 

handle 



MAFLHOLE 



CANDLE. 

HOLDER 






These novel wooden candle 
holders will add a gay touch to 
your table for the children's 
birthday and party dinners. The 
bases are cut from 1 2 -im pine and 
the candle sockets are m ado from 
cur led a l the ends and 



^ dqwec&\ 

tiU-lEQ iu - 
I -OR NOS£S 



strips of tin 
assembled in the form of crosses. 

The figurines are scrollsawed from 1-in, They are held to the bases with glue and 
stock, and painted in appropriate colors. brads. — H. L_ Fair all, Los Angeles, Calif. 
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Wire Mesh Nailed Under Joists Provides Storage Space 



Instead of nailing a wide board to the 
basement joists to provide extra storage 
space, use wire mesh. You can see through 
it and pick out the article you want with- 
out fumbling around. Use wood strips over 
the wire to keep the nails from pulling 
through it. — John Krill, Youngstown, O. 



([Applying liquid wax to clothespins and 
rope clotheslines not only makes them last 
longer, but it also simplifies cleaning with 
a damp cloth as the wax film tends to keep 
moisture from penetrating the surfaces. 
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DRFVt 



NfE 



W HOSE TAPED 
TO WHEEL 



ROLLER 



BED KNiFI 



RAISE MOWH TO PRO PER HEIGHT 



\ 17HY do all kinds of noxious weeds £nd 
* unwanted grasses apparently thrive 
in my Lawn while the good grass steadily 
glows more thinly sodded, spindly and 
sickly in color? That is the question many 
home owners ask themselves each year. 
Other pertinent associated problems are 
what to do with bare spots, creeping moss, 
washed terraces and places where grass 
doesn’t seem to grow at all Solutions 
are often found upon investigating 
the characteristics of the soil, condi- 
tion of the grass and the method of 
mowing it. 

Starved, close-clipped lawns pro- 
vide just the right conditions for a 
flourishing crop of weeds. The sod, when 
ih in, offers a place for the weed seeds to 
lodge „ and also provides protection for the 
tiny hut vigorous weeds during their start- 
ing period while the repeated close clip- 
pings only help to stimulate weed growth. 
A Thinning lawn with a steadily thickening 
weed crop simply means that the tame 
grass is slowly starving. Weeds never 
crowd out a healthy, vigorous sod as they 
cannot root and survive in a heavy turf. 
If you give lawn grass the growing condi- 
tions it requires — ample plant food in a 
deep soil well supplied with organic mat- 
ter and plenty of moisture, set the lawn- 
mower so high that the mowing job looks 
j ust a bit "shaggy,” the grass will win every 
time in the battle against weeds. 

Fig. 1 shows five of the most troublesome 
■ eds and grasses that are quick to strike 
root and spread in any poor sod. They can 
safely be called the most troublesome for 
several reasons. Quack grass and dande- 
lions are familial' and unwanted aliens in 
any lawn but even more to be dreaded are 
crab grass, spurge and creeping buttercup. 
After these get a solid foothold, they are 
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WEED CLUSTERS HFTfD WITH SHOVEL 



BE SURE TO GET AIL THE HOOTS 



KUOfWEEO 



CARE 



tenacious and difficult to get 
rid of. Although new chem- 
ical-control methods arc ef- 
fective in eradicating the 
stands of most of them, crab 
grass for example* the grow* 
ing and spreading habits of 
these weeds make it necessary 
to decide whether control by 
chemicals or uprooting and 
complete rebuilding of parts, 
of the lawn are advisable. Ei- 
ther way* the existing grass is 
certain to be damaged to some 
extent. If single weeds are 
scattered here and there over 
the lawn, they can usually be 
eliminated by digging them 
out with a small hand trowel. 

But where they are growing in clusters 
surrounded by a fairly vigorous sod, it is 
usually best to dig them out with a shovel, 
making sure that you get all the roots, add 
new soil and reseed to grass, as in Figs. S N 
6 and 7. This method is very effective 
where the growth is so concentrated that 
if weeds were killed out by chemicals a re- 
sulting bare spot would necessitate patch- 
ing in the end anyway. As a rule chemical 
control is most effective where there is only 
a moderate weed infestation of a fairly 
vigorous sod. Then you can use an over- all 
application of the chemical or a “spotting 7 ' 
procedure for individual plants or clustery 
Which method is best is determined by the 
number of weeds and their distribution 
over the lawn* The common lawn bluo- 
grusses are Unusually resistant to injury 
by the chemical weed killers if adminis- 
tered as recommended by the manufactur- 
ers. It should be remembered that injury 
to the grass is not likely to be permanent 
unless unduly heavy and frequent appli- 
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® BEFORE SEEPING 

TQf SOIL IS flNiir 
PULVE RrZEO BY 
4 RAKING IO 
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W1U AMOmtli 
THE GRASS 



mower to these heights, Figs. 2, 3. and 4 t 
is usually very simple, although some 
of the older machines cannot he adjust- 
ed to a 2- in. height. In this case, a length 
of old garden hose hound to each wheel 
rim as in Fig. 4 + will usually provide the 
necessary height. 

Of course, the blades of the mower 
should be sharp. If not,, the grass will 
be crushed and tom Instead of being 
severed cleanly. The time and frequen- 
cy of mowing are important also. Twice 
a week or once a month depends alto- 
gether on the condition of the grass and 
the previous mowing schedule,, the ra- 
pidity of growth and the weather. If you 
have mowed to 1 in.* let the grass grow 
cations are used. The toxic effect is In to at least 3 in. before you mow again. Oi% 

more or less direct proportion to the if you have formerly cut it to % or 1 in. 

strength of the chemical solution. Several high, it is better to raise the mower by 

light over-all applications at intervals of stages, that is, raise it to 1!^ in. and clip the 

three weeks or so are generally better than grass a couple of times w T hen it is 2 in. high, 

one heavy dose. Some chemicals are ap- then raise to 2 in. and clip when the grass 

plied dry and the lawn is immediately is 3 in. high. The longer the period for re- 

sprlnklcd so that there will be slight dis- covery of growth between mowings the 

coloration of the grass. better. Coming into the hot* dry summer 

On either new or old lawns* the way the months, the frequency of mowings should 

grass is mowed has much to do with the be determined by the height and condition 

maintenance of a vigorous sod. Every time of the grass and not by intervals of time, 

you mow the lawn you perform what In some localities it is advisable to use a 

amounts to a critical operation on the grass. grass catcher behind the mower, as an ae- 

Medium-close dipping may remove more cumulation of clippings may cause fermen- 

than half the blades from each plant. As lotion which may injure the grass. How- 

the blade or leaf aids the plant in convert- ever, in most sections the clippings which 

ing to growth the food taken up by the dry soon provide excellent mulch, 

roots, the result is a greatly weakened Avoid raking a lawn too vigorously dur- 
plant. Although the bent grasses can be ing early spring. Usually a bamboo rake 

dipped as close as in. and in some in- is best as it gets leaves and trash without 

stances even shorter, bluegrass and the tearing the sod. After a winter of alternate 

various fescues should never bo cut closer freezing and thawing, an early spring roH- 

than VA in. Bent grasses will do better if ing is helpful as it tends to firm the soil 

dipped not less than 1 in., and the blue- around the grass roots. However* it is best 

grass not less than 2 In. Setting a lawn- to avoid rolling when the soil is wet. Atop 
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"COMPLETE- ■ FERTILIZER 
f 5. 10,5 FORMULAS 
NITROGEN. 10% PHOS- 
PHATE, 5% POTA5H 
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' ' CLOTH MESH HOLDS 
SEEDINGS ON 
STEEP SLOPE 



dressing. Fig, 8 t on a well-established lawn 
always helps to stimulate early spring 
growth. PlanL food can be added to the 
dressing in the form of a "balanced 1 " or 
complete fertiliser of the usual 5-10-5 for- 
mula, Fig.. 11, Although there are several 
ways of applying the fertilizer, scattering 
it by hand or with u distributor as in Figs. 

10 and lip another way is to mix it with the 
lop dressing, Then spread the whole thing by 
band, at the rate of about one cu. yd. of top 
dressing and 15 lbs. fertilizer to each 1*000 
sq. ft. of lawn. Spread it as evenly as possible 
J and then rake to a uniform thickness of about 
Vt in., Figs, 8 and 9, This should not be done 
until new growth is up to a height of about 
2 in. and even then care should be taken to 
avoid getting the mulch too heavy* or it will 
smother the grass, Fig. 8. 

Two effective ways of seeding on a sleep 
terrace or slope arc shown in Figs. 12 and 12. 
Mesh fabric. Fig. 12, is laid after the soil has 
been prepared and seeded and is left in place 
to prevent erosion of the topsoil Sodding a 
slope in strips with natural sod as in Fig. 13, 
is a permanent protection against soil loss. 
Sod is cut into blocks about 1 ft r square and 
reset immediately after cutting. Soil should 
be moist but not muddy* and the sod squares 
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shade* AREAS REQUIRE 
LIGHT CllPPlWG HEAVY FEEDING 



VEGETABLE flEfUSE, GRASS 
CUPPINGS. ETC, 

© WELL-ROTTED MANURE 
WITH SUPERPHOSPHATE 
ADDED 



should be tamped into 
firm contact with the 
earth. If the slope is 
curved and of consider- 
able extent make .sure 
that the strips follow the 
contour on the level. On 
a medium slope, the 
strips should he aboul 
6 ft, apart; on a steep 
slope not more than 3 or 
4 ft. apart. 

Lawn clippings, weed 
stalks, refuse from the 
vegetable and flower 
gardens, wheat straw* 
and well-rotted manure 
can be made into a val- 
uable humus and plant- 
food compost by piling it in layers, as in 
Fig, 14. The important detail is to keep the 
edges of each layer higher than it is at the 
center. Then each time you add more ma- 
terial, tramp the center and soak the pile 
thoroughly with water. The size of the pile 
should not be less than 4 by 8 ft. s but a size 
of 6 by 10 ft, is preferable. Add 20 percent 
acid phosphate, bone meal, ammonium sul- 
phate, or complete fertilizer, about, a pound 
or two* to each layer. To hasten the fer- 
mentation or breaking-down processes of 
the organic matter shovel earth against the 
sides of the pile. 

Patches of moss. Fig. 15, indicate low 



soil fertility. Where moss grows there is 
little use of reseeding unless the soil is 
built up either by adding new soil, or com- 
post and plant food in readily available 
form. If there are scattering patches of 
moss in your lawn, take a dozen or more 
samples of soil from points uniformly 
spaced over the whole area and have them 
tested at your state experiment station or 
by your county advisor. The data thus 
obtained will enable you to rebuild the soil 
to the humus and plant- food requirements 
of a healthy find vigorous sod. In rebuild- 
ing any old lawn it is always a good idea 
to test the soil. 

Shaded areas. Fig. 16, usually require 
special treatment and seeding with grasses 
that will make a satisfactory growth under 
this condition. Heavy feeding is generally 
the primary requirement as the grass must 
compete with the feeding roots of the tree. 
Borders around flower beds and edgings 
along walks, are perfect 
lodging places for blown 
weed seeds. Also these 
edges are diflicult to 
mow so it is best ttrkeep 
them clipped with:* 
shears made for the pur- 
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17. Whenever you patch bare spots 
enough soil tq bring the level up 
surrounding turf, rake it to break up 
18. Alter rolling, rake 

___ , the seed. If the soil is 

fairly dry so that it does not stick to the roller^ roll 
again to press the seed into firm contact with the 
earth r Then sprinkle gently t but long enough to soak 
the spot thoroughly. Bo careful that the water does 
not Spuddle.” Keep the soil from drying out on top 
until the grass starts. If the patch is on a slope or 
the crown of a steep terrace and is more than 1 ft. 
square* it will be necessary lo protect it from wash- 
ing away with a mesh fabric or with coarse burlap. 

In feeding old, established lawns on clayey soils, 
“spiking" the sod with the implement shown in Fie. 
19 is a valuable practice. The openings made by the 
spiker allow air to enter the soil and also conduct 
water and fertilizer to the root level more 
rapidly. As a rule, spiking should be done 
in the spring; once a season is best- It 
should be done uniformly over the whole 
lawn, forcing the 
slight angle* 

8 in. Move the hanoie or me spider DacK; 
and forth .slightly each time to enlarge the 
openings somewhat, but be careful nut to 
lift or tear the sod. 







CANVAS 
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venting burning and dis- 
coloration of the grass. 

For regular watering 
of tile lawn, anyone can 
make a canvas irrigator 
in Fig. 20, It consists of a 
length of heavy canvas, sewed to form a 
tube, with one end sewed shut. A standard 
coupling is fitted to the other end for at- 
taching the tube to the garden hose. Water 
oozing out through the cloth will soak the 
ground thoroughly and gently. As soon as 
one area is soaked, the irrigator is moved 
lo a new location, until the entire yard has 






Dry chemical fertilizers of higher con- 
centrations should be scattered over the 
lawn on a still day. If there is any wind, it 
will make it impossible to distribute the 
chemical uniformly over the ground. Those 
who have a large lawn to care for will find 
a wheeled distributor of the kind shown in 



Fig. 10 very convenient. It speeds the work 
of spreading the fertilizer over large areas 
uniformly. Immediately after spreading 
the fertilizer, the lawn should be sprinkled. 
Adjust the hose nozzle to give a gentle 
spray, as this will wash the chemical from 
the blades of grass and into the soil, pre- 



been covered. 

The one prime requirement in watering 
is to give the ground a thorough soaking. 
Frequent scanty watering will cause the 
feeding roots to seek the surface moisture, 
while prolonged drought or neglect of wa- 
tering will also cause serious damage. 
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Here is a simple way to make a five- 
point star for quilt designs and other pat- 
terns. Take five matches and lay them end 
lo end, forming a hexagon shape. Then, 
with a pencil make a dot at each point 
where the matches join. To complete the 
star, draw lines with a pencil connecting 
these points. If you want the star to he 
larger than is possible by this method, just 
measure out any desired length from the 
points and draw the lines. 



Right- Angle Slots in Bench Stop 
Serve as Handy Miter Gauge 

SAW CLIDE 
CKO&S SLOTTED 
ABOUT *" DEEP 



ual slope of 1 in. in 15 ft, from pump to 
water supply. If conditions make it nec- 
essary to install a suction line with a high 
point between water supply and pump, a 
tee and plug should be used instead of the 
first elbow, which will provide a means of 
releasing accumulated air when necessary. 
Special care should also be taken to lead 
or paint all joints as leaks will prevent a 
pump from operating properly. 



Five-Point Pattern for a Star 



If your workbench is fitted with square 
hard wood stops that may be driven up or 
down to suit the need ? you can convert one 
into a handy gauge for cutting miters. Just 
remove one of the stops and cut two slots 
in it at right angles as indicated. This stop 
can then be driven up and used as a handy 
miter gauge for all ordinary work. 



How to Overcome Pump Troubles 
Due to Air in Suction Line 

Incorrect installation may be causing the 
trouble if you have a pump that is not 
operating properly. Usually, a small 
amount of air is present in all water, and if 
any point in the suction line is higher than 
the level of the pump, air will automatical- 
ly separate from the water and form a 
pocket at the high point- The air will grad^ 
ually collect until it reaches such a volume 
that it compresses and expands with the 
piston strokes. In the drawing, note that 
the Suction line should be laid with a grad- 



Wire Solder Prevents Tangling 
Of Shop-Light Pull Chain 



By wrapping 
several turns of 
wire solder 
around the pull 
chain or cord of a 
bench light as 
shown, you can 
prevent it from 
becoming tangled 
in the shade hold- 
er when released. 

If wire solder is not readily available, a nut 
or heavy washer will also serve the pur- 
pose by providing weight on the cord end. 
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Cabinet Doors Hung in Place Without Hinges 




On a built' In cabinet where space did 
not permit swinging the doors on hinges, 
they were held by means of friction catches. 
To do this, grooves were formed on the 
bottom of the door frames by screwing 
wood strips to the inner and outer faces of 
the frame. The lower ends of the doors 
rest in these grooves, while the top ends 



are held by the friction catches which are 
screwed to stop blocks. Notice that the in- 
ner surface of one of the strips forming the 
groove is chamfered slightly. This is nec- 
essary to prevent the strip from being loos- 
ened when the top of the door is pulled 
forward for opening, 

— H, 0. Bumann, Savannah, Ga. 



Old Typewriter Platen Renewed by Motor and Sandpaper 

Pitted surfaces of a worn typewriter 
platen can be restored to practically new 
condition by rotating it while holding a 
piece of sandpaper against it. The platen is 
belted to a small electric motor by wind- 
ing tape around the axle just inside the 
right “hand turning knob. This provides & 
friction surface for the belt. Of course, the 
ratchet lever is released lo allow the platen 
to turn freely. — Fio Fanierl, Roslyn, Wash. 



CThc “bloom” or bluish ha?.e occasionally 
seen on mahogany furniture is the result 
of the use of poor finishing materials and 
can be removed only by re finishing. 
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INCENDIARY- 




/""VISITS thousand 2- lb. incendiary bomb. 5 ; 
^ carried by a single plane and dropped 
on a closely built city will start 186 fires, 
as it has been found that one out of every 
six will penetrate a building. When you 
multiply this by a large number of planes, 
it is obvious that a city fire department 
plus auxiliary fire-fighting squads cannot 
always deal effectively with all fires start- 
ed 1 and therefore every householder must 
be ready and equipped to combat fires in 
his own or his neighbors home in localities 
where bombing is possible. 

Dropped from a height of 20,000 ft,, small 
incendiary bombs such as shown In Fig- 7 
will pierce any ordinary roof, but as most 
of the force is spent on such impact, they 
fall on the top or attic floor. Then the 
priming charge is ignited, the magnesium 
casing catches fire with a sputtering action 
and some white-hot metal is thrown about 
which ignites inflammable material. If not 
smothered at nnce n the intense heat of the 
molten metal will burn through the second 
and then the first floors quickly, starting 
fires at all points, Fig. 2, (The thermit fill- 
ing of iron oxide and finely divided alumi- 
num develops a tremendous heat of 4,500 
degrees.) However, if proper precautions 
have been taken in advance, and prompt 
:■■■ ; AYffl of same, action is taken the moment an ominous 
lifted d rt Ok a sms thud is heard t a bomb can be smothered. 

Clearing the attic of inflammable objects 
mjm T mmm and material as in Fig. I r so that the whole 

mi \ i JiM space is instantly accessible, is the first 
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precaution. Next, the roof boards and raft- 
ers can be rendered less inflammable if you 
apply a fire-resistant coating consisting of 
China day, G lbs., and water glass (sodium 
silicate), 6 lbs., mixed together thoroughly, 
and then mixed with water, 2 qts., Fig, 3, 
Apply this mixture liberally to all exposed 
wood, making up more as you need it. A 
heavy coating of whitewash will help 
somewhat, but ordinary paint is of no value. 

A Fire- resistant floor covering is needed to 
delay burning through of the molten metal. 
All joists should be boarded over, and the 
floor should be covered with a 2 14-in. layer 
of sand 1 finely sifted earth or ashes, Fig. 4, 
Other good coverings, which may be used 
but are relatively expensive, are gypsum 
blocks and asbestos board, if available. 
You can also apply a 1-in. layer of asbestos 
cement topped with a 1-in. layer of sand. 
Metal is not recommended as a floor cov- 
ering as it will melt under the intense heat 
and then help to ignite wood underneath. 
Sand bags laid on the floor may be too 
heavy for the floor to support and molten 
metal can run in between them. 

After the foregoing precautions have 
been taken, you should provide the fire- 
fighting equipment shown in Fig. 6, near 
the attic stairs to be available for Instant 
use. Dry sand may be kept in bags, buck- 
ets or boxes, small enough to be carried, 
You can also have a garden hose connected! 
to a hydrant, with the nozzle sot to a spray, 
the hose being coiled up in a convenient 
location. Also, be sure to keep one or more 
windows of the attic open at all limes. 

Dry sand is used to smother a magnesi- 
um bomb that has not started a fire^ but if 




it has already ignited the wood around it 
or Lhe roof above it, a spray of water is best. 
Close approach to a burning magnesium 
bomb for the first minute or so is dangerous 
as it may contain a delayed explosive 
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DROP IT OUT OP WINDOW 



OR, IN A BUCKET OF SAND 
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SCOOP UP "SNUFFED" BOMB 
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charge designed to spread the fire and keep fire fight- 
era away, Alsu, the normal starting mixture sputters, 
throwing about a shower of sparks for some distance. 
Although the intense heal will make close approach 
impossible, sand or dirt can be thrown on the molten 
metal with the long- handled , straight-edged shovel 
as in Fig, 5, Wear dark goggles and leather gloves, 
and if there is considerable smoke crouch down to 
keep your head as low as possible. Try to breathe 
slowly and do not over-ex ert. Covering the molten 
metal with sand cuts off the oxygen supply needed 
for violent burning, and also reduces the heat and 
the dazzling glare. However, snuffing the bomb with 
sand docs not extinguish it, and it will hum through 
the floor in a short time. So, immediately after snuff- 
ing, scoop it up with the shovel, Fig, 8 P (the shovel 
being covered with sand to protect the metal from 
melting), and then drop it to the ground through an 
open window* Fig. 9. If there is no window, drop 
the bomb into a bucket having at least a 4 -in, layer 
of sand on the bottom, Fig. 10> cover it with more 
sand, and then carry the bucket outdoors, holding 
it on the end of the shovel. Fig. 13, 

Water applied to a magnesium bomb should be 
sprayed — never directed in a solid stream or by the 
pailful as this causes an explosion which endangers 
persons and helps to spread the fire by dispersing 
the molten metal- Water docs not extinguish a mag- 
nesium bomb but causes it to burn faster and more 
intensely so that it will burn itself nut in a fraction 
of the time that it does naturally. Water does 
extinguish fire started by ihe bomb and by soaking 
wood around It, will make it less likely to ignite. 
When using a hose to spray the bomb and adjacent 
wood, shield yourself behind a sheet of metal, asbes- 
tos hoard or other flame-resisting material, from a 
position about 10 or 15 ft. distant. As the regular 
water supply cannot be depended upon during an 
au r raid, have plenty of water available in the bath- 
tub and in extra vessels. A garden spray can be re- 
lied upon when regular water supply faiJs. One per- 
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son directs the spray on the bomb, another 
pumps and replenishes the tank while a 
third provides extra water, Fig. 12. It takes 
from 5 to 6 gal, of water to deal with a small 
magnesium bomb so at least twice this 
amount should be available. Fire extin- 
guishers having a water base, such as the 
soda-acid or foam iype t are effective bill 
the contents of one (average 2^ gal. ) is noi 
enough to deal with a bomb. Those hav- 
ing carbon dioxide and carbon tetrachlo- 
ride are not effective on magnesium bombs., 
but can be used to put out fire resulting 
from the bombs. If fire started 
by a bomb has gained consider- 
able headway, it may be neces- 
sary to ignore the bomb itself 
and start fighting the fire. A 
smail magnesium bomb burns it- 
self out in 15 to 20 min. Where a 
bomb burns through floors* they 
should be opened with an ax to 
be able to apply extinguishing 
agents around the place where 
the bomb burned through. 

Other types of incendiary 
bombs that the householder 
should know about are burn- 
ing thermit bombs, which consist of pow- 
dered aluminum and iron oxide. These 
cannot be extinguished as they do not de- 
pend on oxygen to bum. A 10 -lb, thermit 
bomb burns intensely for about a minute. 
All that can be done is to try to cool the 
molten metal with a spray of water, and 
soak inflammable material nearby* The 
most commonly used scatter-type incen- 
diary material is white phosphorus, which 
bursts into flame when exposed to air and 
produces intense white smoke, “Incendiary 
leaves 1 ' are moist pieces of cardboard or 
nitrocellulose coated with phosphorus, 
which ignile when they become dry. Phos- 
phorus does not readily ignite heavy boards 
but will set fire to shingles, dry grass and 
other easily combustible materials. Phos- 
phorus bombs arc likely to cause more 
panic than damage* owing to the intense 



TANK 



smoke, which is irritating but harmless. 
The best way to fight phosphorus is to 
spray it with a concentrated solution of 
copper sulphate. This forms a thin copper 
shell around each particle shutting off ex- 
posure to air. Water will extinguish It but 
as soon as the water evaporates, exposure 
to air again causes it to burn. Phosphorus 
should be removed outdoors and disposed 
of by burning* although sometimes small 
particles can be allowed to burn themselves 
out if the surrounding inflammable mate- 
rials are soaked. Great care should be 
taken as phosphorus causes severe burns 
on the skin^ and it is also poisonous. 

If an incendiary bomb and the resulting 
fire cannot be put under control immedi- 
ately, don’t fail to turn in an alarm at once n 
but keep fighting the fire until help arrives 
or fire-fighting supplies are exhausted. 
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Foreign Object in Eye Located 
With Magnifier and Mirror 




If a foreign particle lodges in one of your 
eyes, you can locate it by using a magnify- 
ing glass in conjunction with a small con- 
cave make-up mirror. Hold the magnify- 
ing glass to the eye and 111 rough it look 
into the mirror. The reflected image will 
be magnified three times instead of once, 
making the examination easy. 



Modeling Clay Holds Fishhooks 
On Lid of Tackle Box 

To keep his fa- 
vorite flies and 
honks convenient- 
ly at hand in a 
tackle box. one 
fisherman inserts 
them in a piece of 
modeling clay 
stuck to the underside of the lid. In this 
way, the hooks do not tangle and arc much 
easier to remove than when stuck in a 
cork or a piece of rubber. 



Starting a Fire in OU Heater 

Trouble experi- 
enced in starting a 
fire in a pot-type 
oil heater, by hav- 
ing ii strong draft 
extinguish the 
flame before the 
oil becomes thor- 



oughly ignited, can he avoided by propping 
open the draft valve in the smoke pipe. A 
piece of c , ardboard 1 a block of wood or any 
other small object at hand can be used as 
shown in the photograph. When the valve 
is held open, strong drafts over the flame 
will be prevented. As soon as the oil ignites 
properly, the valve is released. 



Pine Cone Teaches Retriever Dog 
To Carry Game Carefully 

Annoyed by the 
habit of a retriev- 
er puppy to bite 
and tear game 
birds that he shot, 
one hunter cured 
the dog of the 
habit by using dry 
pine cones for 
practice training. 

Biting into one of the sharp cones a few 
times soon taught the animal to be cautious. 



Curtains Are Put on Stretcher 
Without Pricking Fingers 

Forced into one 
end of a large cork, 
a stout pin. makes 
an excellent tool 
with which to 
place curtains on a 
stretcher. The pin 
projecting 
through the cork engages the fabric of five 
curtain so that it may be pulled over the 
piiis in the stretcher. The cork permits the 
fabric to be forced over the sharp points 
without danger of pricking your fingers. 



Snow Fence Makes Slat Shade 
For Hot or Cold Frames 

A roll of snow 
fencing makes a 
cheap and effec- 
tive slat shade for 
either hot or cold 
frames where it is 
necessary to pro- 
vide a “traveling” 
shade over tender plants on warm, sunny 
days. The fencing can be cut into conven- 
ient lengths and is easy to roll up into a 
small space when not in use. 
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\ NYONE with a period type /jm 
home will appreciate one o£ jfl 
these reproductions of old-style VE 
lamps. Mounted nn b post at your V 
entrance gate, the one In Figs-. 1 
and 2 is an electrified replica of an 
old gas street lamp, and can be made of 
brass or galvanized sheet iron. Brass 
angle stock is recommended for the 
frames around the glass, which should 
be especially sturdy. The top can be cut 
from a single sheet. Note that the wood 
post is made up of two pieces, which are 
first channeled for an electric armored 
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cable* and then fastened together. The 
lamp can be mounted on the post by using 
a disk of heavy sheet metal having tabs on 
opposite sides. Then the disk is soldered 
to the lamp bottom and the tabs are bent 
down over the sides of the post and screwed 
to it. It may be necessary to have four 
equally- spaced tabs on the disk in locali- 
ties subjected to high winds. The top of 
the lamp can be lifted off for replacing the 
bulb by removing two screws. 

The graceful lamp pictured in Figs. 3 
and 4 can be made of galvanized sheet iron 
soldered together and supported by an 
iron- pipe standard with %vro light-iron 
bracket. The latter may be riveted or 
welded. The top of the lamp is made in one 
piece, as is the frame supporting the glass. 
The latter is attractive in soft green tint, 
and is secured with galvanized tabs sol- 
dered Inside the frame. The bottom swings 
downward for replacing bulbs. The stand- 
ard should be set in concrete to a depth 
of at least IS inches. 

If your lawn is terraced and steps lead- 



ing off the sidewalk are required, the lamp 
shown in Figs, -i and 6 is highly pleasing. 
The post is a 2- in. galvanized pipe, which 
supports a wrought- iron bracket carrying 

the lamp. The latter has i\ reflector made 
of galvanized sheet iron. Inside, a steel 
bracket is secured with eyebolts, also used 
to hang the fixture* and a porcelain socket 
is fastened to the bracket. An armored 
cable is brought up inside the standard. 



Giving Glass a Frosted Effect 

When you want to give a window or a 
piece of glass a frosted effect so that plenty 
of light will pass through yet no object will 
show from cither side, the following mix- 
ture will do the trick: Boiled linseed oil, 
1 part, turpentine, % port, clear varnish, 
b. part, mix well. Add powdered whiting 
to this mixture until the mixture turns very 
white. Apply to the glass with a brush. 
Then make a pad of cheese cloth and press 
or tap ail the glass lightly while the mix- 
ture is still wet, and when the glass be- 
comes dry it will look exactly like frost had 
formed on. it, If a finer grain is desired, put 
a piece of sdk stocking over pad and tap 
the glass. Twisting the pad as you tap will 
make a number of different designs. 
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Handy Rack Stores Garden Tools in Small Space 




Assembled from scrap 
lumber* this handy rack 
is just the thing for gar- 
deners who have limited 
space in which to store 
their tools, while dimen- 
sions can be varied to ac- 
co m moda Le more tools* 
distance from the sloping 
base to the large nails on 
which the handles rest 
should not be greater 
than the length of the 
shortest tool handle. Also, 
space should be provided 
between the base and 
lower crosspieces to in- 
sert picks and similar 
tools. Long-handled tools* 
such as rakes, hoes* culti- 
vators* etc., stand Upright between the up- 
per and lower crosspieces, A shelf is pro- 
vided at one of the upper corners in which 
trowels and other small tools can be stored. 
Even the la winnower can be accommodat- 
ed by driving two large nails or L -hooks 



into the end of the rack near the bottom. 
These are spaced so that when the wooden 
roller of the mower is hooked over them 
the handle will be in upright position. The 
rack requires only a small space in the ga- 
rage or tool died. 



Jigsawed Napkin Holder of Wood Simulates Spring Clip 






At a glance, the arms of this novel nap- 
kin holder appear to be literally “coiled,” 
but it’s all done by carving. To make it. 



enlarge the paper pattern of the arm and 
trace it on 1-in. w T aInut. Then bore a 
in. hole through the rounded end before 
sawing out the design. 
To obtain the coil effect, 
you split each arm down 
the center with a hand- 
saw to a point 2 in. from 
the bottom, after which 
the waste pieces from al- 
ternate sides are cut off 
and the rounded end 
carved to make the arm 
look as if it were coiled 
from a single strip. Small 
dowels are used to hold 
each arm to the base* 
which may be of match- 
ing or contrasting wood. 
It may be easier to finish 
the holder if you fill* shel- 
lac and varnish each part 
separately 
assembled, — ne 
Nielsen, Aurora, 
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By H. W. Potter 

Part 111— Painting deck 
lilting**, mn!*^ and yards 
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\ T THIS stage, your model 
A of “Constellation” should 
look like Fig, 48, minus deck 
Jilt i rigs, and ready for painting, 
ll is imperative that the hull be 
perfectly smooth and free of 
tool marks, as any surface flaws 
will only be emphasized by the 
paint. So give the parts a care- 
ful sanding, using progressive- 
ly liner grades of paper until 
all uneven spots are removed. 
Follow the sanding with a coat 
of natural paste wood filler to 
yt-jil the ond grain at the bow 
and stern and produce a smooth 
surface. Allow the filler to flat- 
ten and then wipe it off across 
the grain with a cloth. When 
dry, apply a coat of thin shel- 
Ine. Start actual painting inside 
the bulwarks. Three coats of 
hat -white enamel are applied 
b ere, and to the cap rails along 
the port and starboard bul- 
warks to represent canvas. 
After this the half-round mold- 
ing at the bottom of the on 
ibe inside,, is trimmed black. 
The seven dummy posts which 
line the inside of the stern bul- 
wark (see Fig. 32. Part II) are 
finished natural wilh varnish 
and cemented in place after you 
have die bulwark painted. Ex- 
cept for the spaces between the 
gun ports, the windows at the 
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"CONSTELLATION" 



gold sinvs In place and bidding the 
sun rays. All end boards are fin- 
ished natural mahogany with the 
exception of the two at the bow t 
which are white. Now turn the 
hull upside down and apply three 
coats of high-grade bronze paint 
below the waterline. Then finish 
by adding the Va-in. white stripe 



stern and the quarter galleries* which are 
white, the outside of the hull from the cap 
rail down to the waterline is painted flat 
black. This includes all surfaces inside the 
head, but leave the cap rail around the stern 
and the bow bulwark natural mahogany. 
Don’t on any account use a gloss enamel. 
Plan to use paints ground in japan. Such 
paint can be purchased in four -ounce tubes 
and is cut with l ur pen Line to the right brush- 
ing consistency. Fig, 47 gives successive 
steps to follow in building up a smooth sur- 
face for the final coats. The aft end of the 
quarter galleries is painted black up to the 
edge of the windows before cementing the 



(47) FINISHING STEPS 

lit caaF— Posit: wood filter aficr Landing 
2nd M —Thin shellac arcahcl, 1 pa rP, shel- 
lac, 1 pdfl 

3rd w —Enamel wndtrcoaler 

Jill M -ifipmtfl tintfld btack 

5lh, 6th a"d 7lh caaFs FlaF black paint 

Add IFTlCill OTic-un t of varnish ia tin led umdrrcaar. 
(tut work (Mis wi*h 00 ItSfl’l ww! or f^fg, 

6D garnet pep*f Below water line. apply Fhrfr* cadK 
high-grade bronzing paint. Give in iide of bulwarks 
fhr* e cacfs white enamel. The- decaraliv-e knee scrolls,: 

cat tvm. itari and ship s name done- in gold 
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at the waterline, being careful to 
keep it running straight within 
the guide lines previously scored. 

While the paint is drying thor- 
ough^ you can be making the 

deck fittings shown in Figs. 45 
and 46. Many of the parts are 
standard items which you will do 
best to purchase rather than try 
to make them. These include the 
Following: anchors, galley sky- 
light funnel, hatch grating, bin- 
nacle, steering wheels, belaying 
pins ? chocks, cleats and stan- 
chions for the fife rails- The deck 
plan in Fig. 44 shows you where 
each fitting is placed. A pattern 
for the fife rails is given full size 
in Fig. 46 for tracing to Vin-in. 
wood, The fore fife rail requires 
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SDR f&OT- 
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To limp I if y OCrvittfl, the general canlagr of bOcK boar 
C-art be roughed Out by tracing f n-speclive pi pin and pia- 

Hip patterns pn adjaciinr lidii of pins blocki and tawing 
a*. y?u did when CutHng the iiem knees 
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six stanchions and the main seven. Make 
the pm rails, bitts- and capstan of maple, 
and shape the various skylights from ma- 
hogany 1 finishing them all natural with 
varnish. Fig- 50 shows the lifeboats full 
size. Four are required; a nest of three 
being attached to the main hatch, Fig 49, 
and one slung from the davits at the stern. 
Note that the latter one and the top one of 
the nested group are fitted with tiny seats. 
About the easiest way to rough out each 
boat is to follow the method described in 
Fail II for sawing the knees and filler 
block. This will give you the general con- 
tour of each one, which you then, carve to 
conform with the full-size half-breadth 
patterns given for each respective boat. 
When painted white and trimmed black 
along the gunwales, the group of three is 
supported atop the main hatch by a tiny 
cradle which is glued to the grating and in 
turn to the bottom of the outside boat. The 





stern boat i.s shaped like the others and 
hung by falls which are threaded through 
slots representing sheaves in the end of 
the davits. 

With the hull completed, you can turn 
to making the mast and yards. Figs. 51 and 
53 detail the combined bowsprit, jib boom 
and flying jib boom. This is rather a deli- 
cate job but not a hard one with a little 
patience. Two turns of black gummed pa- 
per, applied at the points indicated and then 
varnished, represent metal bands on the 
bowsprit, fore, main and mizzen masts. 
The bowsprit is painted white, including 
the cap, and the rest varnished, after which 
the tip is painted white. The whisker 
booms and the dolphin striker ar o shaped 
from brass rod according to Fig. 52 and fit- 
ted with eyes at the points indicated. At- 
tach the booms to eyes fitted directly oppo- 
site each other as in Fig. 51, and the striker 
to an eye located on the underside a little 
aft of the celluloid cap. The bowsprit 
should set about 2 in. in the hull. 

Although some of the masts will be 
found a little difficult to shape so small, it 
is advisable to keep to the diameters given 
so that the appearance of the finished mod- 
el will be as fine as possible. Each of the 
three masts, the fore, main and mizzen, 
consists of a lower, top and topgallant mast. 
Fig, 59 details and dimensions the lower 
masts. The best way to round and taper 
the masts straight is to plane them square 




JULY, 1942 



125 




'■ SfiAU JMgKSftfT ETEBQL.T& 

tmL & MAIM T n \mt 5 r^. 30 PO* , 3E& 1 D. 

® i ' \ 






stirrup 



ft EN^MELf:- ^GhET W.HE. 



LftWlR YARD 



T1 


=1 








f hi gt*iF 1 i h MU1UFT 



W 1 BE 




first, then plane off the corners to make 
them octagonal, and finally form them 
round with a file or sandpaper. Where the 
mast is tapered h plane the taper while the 
mast is still square; don’t attempt to round 
and taper it at the same time. The lower 
masts have no taper, and the upper ones 
very little. At the "doublings," the point 
where Ehe upper mast overlaps the lower, 
the masts are filed square the distance giv- 
en for each. The method for fitting the 
: f si-in* maple "cheeks" upon which the tops 
rest, is shown in Fig. 55. To do this* you 
file down the sides of the mast, below the 
squared head, for a distance of % in. and 
glue on two triangular pieces of Mu- in, 
wood. Then you shape them to look like 
the final step. No cheeks are used on the 
top masts. On the mizzen the cheeks are 
% in. long. 

Next, trestletrees are filled to the top of 
the cheeks as shown in Figs, 54 and 53- 
Note that the top of the cheeks are slanted 
equal to the mast rake to allow the trees to 
set parallel with the waterline. Crosstrees 
are fitted to the trestletrees in notches filed 
at the points indicated. These form a 
square hole forward for the heel of the top- 
mast, and another directly aft of this for 
the main-mast head. Cut the top platforms 
from Viii-in. wood or celluloid to correspond 
with the pattern, saw the lubber hole and 
glue to the top of the crosstree assembly* 
The netting for the rails at the aft edge of 
the tops may be cut from 40-mesh t brass 
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strainer gauze, available almost hardware 
stores. Topmast heads are made in prac- 
tically the same manner, except that they 
have no platform. The heels of the upper 
masts are supported on the trestletrecs by 
fids which arc simply pins inserted through 
the heel of the masts about Vfe in, from the 
lower end as in Fig. 62. The upper masts 
are held to the lower by caps which you 
shape from either wood. mElal or celluloid. 
Finish each mast natural up to the third 
band and while from (here to the tip. 

The fqttock band $ hold the futtock 
shrouds coming from the tops.. Each of the 
eight eyepim in the bands is fastened with 
a spot of solder. On the fore and main 
masts, the bands are fas- 
tened iVnj in. down from 
the underside of the tres- 
tletrees, and 7/k in. down 
on the nvizzen. Then 
about in. above the 
futtocks, yard trusses arc 
attached. When tapering 
the combined topgallant 
and royal mas Is, don'L 
forget to make a decided 
shoulder at the point in- 
dicated to carry the stays 
and backstays that will 
be rigged here. The miz- 
zen mast carries a 
wood or brass spanker 
mast, painted black if 
metal and varnished if 
wood. Set the upper end 
in a hole in the top anti 
(he lower end in a black, 
shim -brass step attached 
to the mast 1 la in. above 
the deck. Two more 
bands are added to (he 
mizzen, the gooseneck for 
the spanker boom. Fig. 56, 
and the belay ing-p in 
band. The latter is fitted 
with eyes to take eleven belaying pins, 
each pin being fastened to its eye with a 
spot of solder. The outer end of the spank- 
er boom rests in a block glued Lo (he rail 
of the stern bulwark, while the gaff is fit- 
ted with an eye to slide over the spanker 
mast. 

The length and diameter of each yard is 
given in Fig. 60. Make them the same as 
you did l he masts. You’ll notice that they 
do not taper straight from the center to the 
ends, but are proportioned as in Fig. 63. 



From a centerline, the yard is divided into 
quarters at which points the diameter de- 
creases the amount specified from full di- 
ameter at the center. From Fig. 57 you can 
see what the standard trusses look like 
that hold the lower yards to the mast, while 
Fig. 61 shows the type of truss used on the 
topsail, topgallant and royal yards. Except 
for the yard arms, which are varnished, the 
lower and topsail yards are painted black. 
The topgallant and royal are varnished, 

(To be cpnllnue-dji 
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Tabs Mark Pages of Catalogue 
For Ready Reference 




Time- saving alphabetical tabs that can 
be attached easily to pages of a large eata- 
logue or ledger are simple to make from 
cardboard and paper clips. All you need 
to do is print the letters on small cardboard 
squares, make a tiny hole in each square 
and then slip them on the clips, In this 
way, the letters are held securely and can 
be moved from one page to another. 



Nonslip Diving Board 

To overcome the danger occasioned by 
a wet n slippery diving board t one swim- 
ming-pool owner tacked a strip of com- 
position roofing on the board. The kind 
having a crushed -slate coating is the most 
satisfactory and will last several years. 



’Weeping’ Holes in Terrace Wail 
Relieve Water Pressure 

When you build a masonry retaining 
wall at the base of a terrace or at the foot 
of a slope* it is a good idea to provide for 
the escape of water that drains down 




against the wall. This may be done by 
placing short lengths of tis-in. pipe in the 
first mortar joint* spacing them at intervals 
of about 2 ft. The end of each piece of pipe 
should be flush with the wall at the back. 
In old walls, you can use a star drill to 
make openings through the mortar joints. 



Cord Impregnated With Lacquer 
Used as Lacing for Leather 



Colorful lacing 
for your leather - 
craft can be made 
by impregnating 
cotton string or 
cord with lacquer, 
which is available 
in a number of 
different colors. 
First dip the cord 
in the lacquer and 
then stretch it 
taully between 
two supports. Aft- 
er it has dried, ap- 
ply another coat of 
lacquer with a small 
has dried , the lacing 




brush. When this coat 
is ready for use. 



Ferrules for Small Tool Handles 
Made Front Gun Shells 

Cartridge SHELL Anyone who oc- 
casionally makes a 
small hand tool for 
a special purpose 
and fits it with a 
wood handle, will 
find that the brass 
end of an empty 
shotgun shell pro- 
vides a good fer- 
rule for the han^ 
die. Just remove the paper part of the 
shell and then roam out the cap hole to 
take the tang of the tool. For very small 
tools, empty brass cartridges provide good 
ferrules. Empty shells can be picked up at 
a local gun club, or you can have a friend 
who hunts save them for you, 




C[To renew cane chair scats that have 
sagged, sponge them with a hnt solution of 
equal parts of vinegar and water. Then 
place the chairs in the sun to dry and the 
cane splints will shrink back to shape. 
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PHOTO-MAT CUTTER TjJ. 

tire adtqeA- f <<; ^d 



ITH this cutter you ceui 



turn out 

* * mounts for photographs and mats for 
alt kinds of framed pictures, as well as 
bevel the outer edges of picture mounts, or 
trim cardboard and heavy paper to size. 
The secret of making the cuts is the oper- 
ation of the sliding knife. Fig. 1. The blade 
is fed into the work by pressure of a spring 
or rubber band so that only a shallow cut 
is made at each passage instead of 
trying to cut through the mount . — 

cutter b \ 
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at one sweep , The blade cuts in both di- 
rections of movement. 

General construction is shown at the left 
of Figs, 3 and 4, Dimensions are for a cut- 
ler that will handle work up to 16 by 20 in. 
Plywood or similar material is used for the 
base. All exposed edges and corners are 
rounded to protect knuckles and fingers. 
It may be desirable to place a strip of zinc 
on the base where the knife travels to as- 
sure smooth cuts. A hold-down clamp at 
the right-hand end of the base keeps the 
work securely in place while it is being cut. 
The clamp consists of two pieces of wood, 
one of which acts as a pressure bar that is 
forced against the work by two thumb- 
screws. If desired* these can be made by 
soldering washers to the heads of screws, 
Fig, 2; The pressure bar is held in position 
by two wood screws that slide in counter- 
bored holes and are provided with coil 
springs to lift the bar. Fig, 3, 

The sliding knife and its holder arc the 
most critical part of the cutter as success 
depends on the smoothness of operation 



and freedom from play in both the knifo 
blade and the sliding block. The knife 
blade is a sliding fit between two guide 
strips of metal rabbeted to provide recesses 
in which the blade slides, Fig. 4. If avail- 
able, strips of metal molding of the type 
used around linoleum will save the work 
of making the guides. It may be necessary 
to use a strip of sheet brass or tin plate to 
reduce the space to the thickness of the 
knife and to provide a smooth bearing sur- 
face. You can make an adjustable stop 
from a strip of sheet metal and a bolt for 
limiting the downward movement of the 
knife in its guides. The guide bar on which 
the cutting block slides is a strip of wood 
measuring % by 2 by 24 in, Ends are rab- 
beted so the lower surface of the bar is 
V\ in, above the surface of the base. Be 
sure the bar is absolutely straight and with 
both edges parallel. Use an accurate try- 
square to align it at right angles with the 
crosspiece that carries the hold-down 
clamp, Fig. 5. Two adjustable stops that 
limit the movement of the knife are cut 
from hardwood or each con be made by 
joining a strip and two small blocks as 
shown in Fig, G, Each stop is tapped for a 
thumbscrew, which is used to lock the 
adjustment of the stop. 



Cellulose Tape Marks Trays 

Trays for certain photographic solutions 
can be marked, with cellulose tape for quick 
and easy identification. Just cut strips of 
colored tape to form the various letters 
such as (< H ?1 for hypo, i: B >? for developer, 
“S" fur short stop, etc., and stick them on 
the end of each tray. Cellulose tape is wa- 
terproof and will not wash off. 

— William Swallow, Brooklyn, N. Y. 
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Venetian Blind Provides Novel Movie Effects 



Interesting transitions 
from one title to another 
and novel opening and 
closing scenes for home 
movies can be filmed eas- 
ily with the aid of a Vene- 
tian blind. Letters to form 
the titles are cut from 
black paper or cellulose 
tape and stuck to opposite 
sides of the slats of the 
blind. Start filming the 
first title and, when suf- 
ficient footage is run oil, 
pull the cord to turn the 
slats over slowly, revealing the second title. 
After filming the titles, the blind can be 
drawn up slowly to reveal the opening 
scene of the movie. At the end of the final 
scene h the blind is lowered and the slats 
turned to reveal the words, “The End," 
The blind must be mounted on a portable 
frame which can be placed between the 
camera and the action at the proper time. 





Valve and Hose Above Sink Have Several Darkroom Uses 



Connected to a valve at the end of a 
water pipe above the darkroom sink, a 
short length of garden hose proves a valu- 
able addition to the regular faucets. Water 




from the hose can bo directed to almost 
any part of the sink, and bottles too tall to 
go under a faucet can be filled easily- Fer- 
rotype tins can be washed quickly and 
without splashing by laying them in the 
sink and running water from the hose on 
them as they are rubbed with a sponge. In 
washing films, the hose is placed In the 
tank and the stream adjusted to run into 
the tank at the same speed it runs out. 



Thread Placed Under Cotton 
Lifts It From Funnel Easily 

A small wad of 
cotton that is used 
as a filter in a fun- 
nel will not have 
to be dug or 
pushed out after 
use if a strong 
thread is placed 
under it before 
the liquid is 
poured through. 

Lay the thread in 
the funnel allowing the ends to hang over 
the sideSj then place the cotton on top of it. 
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Darkroom Worker Sees Callers 
Through Periscope in Wall 




Mounted in the wall between his dark- 
room cind reception room, one photogra- 
pher installed a periscope to see anyone 



entering his studio without opening the 
darkroom door. Two holes are cut in the 
wall, and mirrors are mounted at 45* an- 
gles as shown, A swinging cover over the 
lower hole opening into the darkroom can 
be raised to look through the periscope. 
Each opening should be covered with a 
piece of amber Cellophane to subdue the 
small amount of light that might be re- 
flected into the darkroom. 



Holding Ferrotype Tins Upright 

Holding ferro- 
type tins upright 
while prints are 
drying is no prob- 
lem if you have 
several pieces of 
small channel, iron 
bent as shown. 

One side of the channel is cut and the piece 
is bent at a right angle. Tins up to 14 by 
16 in. will stand upright without buckling; 




This Sturdy Lawn Chair Is Designed for Comfort 




JIG-SAWED LAWN ORNAMENTS— 1 05 1 : T?n color- 
ful figures™ Color jchenic of oaqh gaven. You ran 
increase yeyr Income by selling such crnomafttl 

at rpatJisdr 2 5 6, 

log-cabin Construction— 9! s- Two floor 

plans. Shows how la make corner pint*. 25c. 

OUTDOOR FIREPLACES-*! 7: Spiral simple, but 
practical types, 1o match olher hems ir\ rock gar- 
den, 25?r 



Lawn Chair— 1053: This chair can be 
built with a few hand tools , Flan calls 
for stock sizes of lumber. Curved, slat- 
ted scat assures comfort. Complete con- 
struction details and list of material will 
be sent postpaid for only 25c, 

OTHER GOOD SUMMER PROJECTS 

DUTCH WINDMILL— 1059: Standi about 5 ft. high. 
Simplified dtiign. 25c- 

F LOWER BOXES— HJftl: Three OI^C^yp paUerni, 
designed for durability. 25c. 

LAWN CHAIR ON WHEELS-976: Light in weight 

cmd ntny Jo wheel to any dcsiicd Jo ca Sian. Cush- 
ion extends aver balh seat and back, 25c. 
ORNAMENTAL WOOD FENCES-640: five artistic 
designs for standard wood stack. 25c. 

CIRCULAR ARBOR AND GATE-&37: Papular ilyl» 
anyone can build. 25c. 

LAWN AND GARDEN FURNITURE— 920 le 922 incL- 
Ca I led ion O# design* for Ofbar-and-jeOt rambi na- 
tion and swing*. 3 print* 75c. 

TRELLIS SUGGESTIONS— 639; Six types that will 
help beautify yaur Kama. 25c. 

BARROW CHAIRS— 924: Two style s. Built for ram- 
fort, Simple eopsimrion. 25c. 

12-FT. UTILITY ROWBOAT-707; Fla I bottom. Four 
seal*. Very ilurdy de*ign. Fine for hoot livery 
re n la I purpose# on small lake*. 25c. 



Order plan* by number and title. Send 3c for IqteiT catalogue of papular hemdiergh plans 

Dept. 29A — Popular Mechanics Press, 200 East Ontario Street, Chicago, Illinois 



132 



POPULAR MECHANICS 






How countershaft-type lathe 
is modernized with a swing- 
ing unit that rests on floor 



transmitted through the bell, is negligible. 
With a suitable clutch fitted to the drive 
pulley, the motor can be made to idle by 
simply moving a hand lever as in Fig, 2, 
Your step pulley and the clutch used 
will determine the length and size of the 
countershaft i n g.. The original measured 
1 vie in. in diameter. Each end of the shaft 
is turned down to fit standard automobile 
hall bearings which you encase in housings 
machined from 3 -in. cast-iron pipe. The 
bearings arc of the type shown in Fig. 3 
and can be obtained from a second-hand 



By Walter E. Burton 



\ X /ItH Hue power unit any old-style 
v * lathe, which operates from an over- 
head lineshaft and depends upon shifting 
of the belt to stop it, can be changed over 
to one having a compact, clutch -controlled 
drive at very little cost. The unit consists 
of a countershaft- and-motor assembly 
which is pivoted at the lower end to lean 
against the belt as shown in Fig. J* This 
floating action keeps the belt at the proper 
tension, and as the unit is mounted inde- 
pendent of the lathe, spindle vibration 



fclBOW 



POWER UNIT 
c&tives LATHE 
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of the clutch is not fixed to the shaft. A 
true running pulley will be had if the 
V-belt groove is turned after it is on the 
shaft. Fig. 4 shows dearly how the yoke is 
bent of fiat iron and [inked to a control rod 
for sliding the clutch sleeve back and forth 
on the shaft. To use a standard-length 
V-belt on the drive pulley, you may have 
to add a block nr two to the motor platform 
to make the belt fit 

Odd pieces of pipe and angle iron are 
used to make up the supporting framework 
as detailed in Figs. 1 and 4., It is pivoted 
to the floor by running a smaller pipe 
through the base piece and fitting each end 
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auto-parts dealer at small cost. In boring 
the pipe, leave an internal shoulder in one 
end of the housing to seat the bearing. This 
will permit end play to he taken up with- 
out forcing the bearings out through the 
end. Finally t rabbets are undercut in each 
edge of the pipe for the spring*- wire rings 
which lock the grease- retainer disks in 
place, see Fig. 6. 

Motor speed and pulley ratios necessary 
to give the desired lathe speed determine 
the size of the wooden drive pulley. Fig. 5 
shows how It is fitted over the small end of 
the clutch and bolted securely to the face 
of the housing. Thus the drive pulley is 
free to idle when disengaged as this half 



with an elbow and floor flange. The unit 
should assume a backward rake of about 
10 degrees when belted to the lathe, al- 
though if you find that the weight of the 
unit is insufficient to prevent slippage at 
llus angle, l he slant can be increased. If 
your shop floor is of concrete, the unit can 
bo anchored solidly to it by setting short 
bolts, head down, in oversize holes made 
with a small star drill and then pouring 
lead around them. This will produce a rigid 
mounting when the flanges are set over the 
projecting bulls and drawn up tightly. Be 
sure to provide a cheek chain from the 
frame to the lathe to prevent ihe unit from 
dropping to the floor in case the belt breaks, 
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Platform on Farm Tractor to Use It Like Truck 




By fitting his tractor with a strong 
p-lntfornv ft rancher of Malaga, Wash., 
usas it to take the place of a truck. 
The platform consists of two 4 by 
6- in. timbers fastened to the tractor 
chassis and covered with boards to 
provide supporting surfaces for the 
load, which, is carried in front anti 
behind the tractor. Where necessary, 
stake sides and ends can be provided 
to retain the load* or grain -tight 
boxes can be built on the platform. If 
this is done* the boxes should be con- 
structed in panels for easy removal. 



Steel Fence Posts Removed Easily With This Simple Puller 



Having a number of steel fence posts to 
remove, one farmer used this simple puller 
for the job. In this case, it consisted of an 
old sled runner having a steel link fitted 
at the upturned end. In use, the link is 



dropped down over the post under the an- 
chor plate, after which pressing down the 
end of the runner raises the post. If a sled 
runner is not available, the tool can be cut 
from a strong piece of hardwood. 




How to Color Concrete 

When making a concrete terrace or col- 
ored concrete slab, mix and pour in the 
usual way. Float the wet concrete and 
then apply your coloring diy by sprinkling 
it lightly all over the surface, and then re- 
float. This will save time and material and 
will be deeper in color than when using 
1 in. of colored dressing on top. 



([Instead of oiling machines the first thing 
in the morning, wait until within 15 min- 
utes before quitting time. The machines 
are still warm then and the oil will be more 
effective when applied to warm metal parts. 
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Wire Hoop on Wood Fence Posts 
Is Support for Plumb Bob 



To plumb wooden fence posts quickly 
when setting them in concrete, try this self- 
anchoring support for the bob. It consists 
of a length of wire bent into a loop, which 
is larger than the post. One end of the 
wire is bent inward so that it restj against 
the post to serve as a support, and the other 
end has a hook formed on it for the attach- 
ment of the plumb cord. In this way the 
hoop is easily turned so that the posts may 
be plumbed from any side instantly* 



Pencil Ferrule Encircles Numbers 
On Mimeograph Stencil 

Office workers who cut mimeograph 
stencils will find an ordinary lead- pencil 
ferrule ideal for encircling paragraph num- 
bers, letter’s, etc,, on the stencils. The 




eraser is first removed, after wliich the 
pencil is inverted and placed directly over 
the number to be circled. Slight pressure 
on the pencil cut? a neat circle much faster 
and easier than drawing one with a stylus. 



Pipette Bent at Slight Angle 
To Prevent Rolling 

By heating and 
bending his glass 
pipettes at the 
point indicated, 
one laboratory 
operator prevents 
Lhem from rolling 
ofT the table. The 
bending docs not 
interfere with 
their regular 1 use, 
and can be done over any flame such as an 
alcohol lamp, Bunsen burner or gas stove. 




Convenient Pin-and-Clip Holder 
Glued on Desk Tray 




This simple holder provides a convene 
lent place for clips, pins and pen points. It 
is nothing more than a piece of softwood 
shaped as shown, with a well on each side 
and a shallow trough in the center. When 
Finished to match surrounding office furni- 
ture p the holder is hardly noticeable. 



([Keep non-grain -raising dye stains in 
glass jars only, as they usually corrode tin* 
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Springs Wound in Lathe Easily With This Tool 



This simple tool automatically 
avoids the spaces between the 
coib when winding closed springs. 

It has been found that the 
spring soon breaks if such spaces 
are left. As shown, the tool is 
locked in the toolpost and consists 
of a steel shank carrying a special- 
ly turned bolt at the outer end. 

The bolt head is drilled to take a 
spacing finger, which is held in 
place by a sot screw. The finger 
is made as indicated, and in use 
rests on the mandrel, forcing the 
spring coils together tightly as 
each one is formed. Wire from 
which the spring is wound passes 
between the shank and bolt head, 
thus making it passible ta main- 
tain the correct tension at all 
times. The lathe is run at Ks slow- 
est speed in back geared speed. It 
will be found that the tension of the wire 
combined with the pressure of the spring 
on the finger will be sufficient to move the 
carriage along. The drawing shows the 



tool set Up for left-hand springs. Those 
who prefer to work from left to right can. 
do so by turning the bolt in the shank end 
for end,- — Robert E. Puquin, Lowell, Mass. 



Tar Coating on Cornpicker Rolls Aids in Gripping Stalks 




When harvesting dry corn with a picker, 
the snapping rolls sometimes acquire a 
glass-smooth polish, which causes them to 
lose the normal grip on the stalks. This in- 
terferes with the snapping action and tends 
to break the dry stalks into short lengths 
which often clog the machine. To avoid 
this trouble, one farmer coats the rollers 
at regular intervals with a thin film of hot 
tar. The tar is kept warm enough to re- 
main in a liquid state by placing it in a can, 
which is wired to the side of the tractor 
muffler as indicated in the circular detail. 



Comers of Brooder House Rounded to Prevent Crowding o£ Chicks 



To prevent small chicks from crowding 
into the comers of his brooder house where 
they might smother, a poultry man lacked 
strips of light sheet metal around the cor- 
ners. The strips should be about 20 in. 
wide and long enough to reach at least 3 ft. 
each way from the corner. 



f[An excellent device to hold thin plastics 
for turning can be made by fitting four or 
five suction cups to a wooden faceplate. 
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STAHTING LIKE a 
RA&6IT will MAKE 
WALKING A HAS If 



GO EASY 



SCREECHING TKES 
ARf COSILY '“MUSIC' 



USE YOU* 

I YES INSTEAD 
Of VQUP FOOT 



By C. E. Packer 



■jV /TOST of us can prolong the life of our 
1 A tires ns much as SO percent simply by 
being careful in our driving habits and by 
giving the tires the attention they should 
have. Yielding to the temptation of driv- 
ing fast to reach a destination in a period 
of time that requires the speed of a stream- 
liner literally tears mileage off your tires. 
Actually, tires wear 60 percent faster at 
70 m.p.h. than they do at 50 m.p.h, because 
brakes must be applied more severely, slip- 
page between tires and road is increased, 
and heat generated at high speeds softens 
the rubber and tends to separate the cords 
from it Fig. 2 shows the percentage of tire 
wear at different speeds. 

You would n’t deliberately run a grind- 
ing wheel over your tires, but they are 
subjected to similar abrasive action when 
you take a curve too fast or when the rear 
wheels slip when making fast starts. 

Coasting up to known stops and 
trying to anticipate the unknown 
ones in plenty of time to avoid set- 



iO M-P.H. 50 MPH *0 M.p H. 
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PERCENTAGE OF NORMA I TiUf MILEAGE 
AS DRIVING SPEEDS INC RE ASF (?) 
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tang the brakes hard will add many 
miles to your tires. Also, avotd holes 
in the pavement and small objects ly- 
ing on it, and he careful when you park 
to avoid hitting a curb. Fig. 1. Striking 
such obstacles pinches a tire, creasing 
it sharply and pressing it against the 
steel rim of the wheel, which is likely 
to break the fabric and cords. Fig. 3. 

Probably the greatest enemy of long 
lire life is incorrect inflation, which 
can be avoided by making weekly or 
semi-weekly checks. Both the air and 
service for this are free and it takes 
only a few minutes of your time, Keep the 
pressure in your tires as recommended by 
the tire manufacturer. If you put in a 
pound or so too much, let It out. Fig. 4, be- 
cause over inflation is just as bad as under- 
i reflation. While it s true that under in dated 
tires give o soft ride, they are very expen- 
sive cushions as the tread wears rapidly 
and the cords inside the tire tend to sepa- 
rate from the rubber as in Fig. 12. A glance 
at Figs. 5, G and 7 will show more results 
of undcrin Ration. One tire manufaclurer 
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AN UNBALANCED WHEfl CAUSES THE SRiNOLE TO OSCILLATE AROUND 
THE KINGPIM AND THE WHEEL TQ CHANGE ITS D3REC7IQN CONSTANTLY 



VIEW fRQM FSOMT 



claims that under average 
driving conditions a popu- 
lar-size tire loses 2 lbs. of air 
a week. Such a tire, under - 
inflated 6 lbs., loses as much 
as 25 percent of its normal 
mileage* Aside from in- 
creased mileage resulting 
from regular attention to the 
tires p there is another ad- 



vantage in ihe fact that a slow leak can be de- 
tected when checking air pressure. With a 2- lb. 
pressure loss per week, a tire that has lost 6 to 
8 lbs, is sure to have a leak. If a piece of glass 
or a nail is found and removed. Fig, H T the cut 
should be cleaned and scaled with rubber putty 
or cement to prevent moisture from working 
into the cords. Cords act like wicks and bold 
moisture, causing them to rot and eventually 
break as in Fig. 11. 

Blow-outs don't just happen, but the con- 
tributing Causes often occur sometime previ- 
ously - The cause may be a small tread cut. Fig, 
10j that was neglected or was enlarged by over- 
or underinflation. Contacting a sharp object 



140 



POPULAH MECHANICS 



1 





on the road does not always result in im- 
mediately visible damage but may break 
the cords as seen in Fig, 1(3, and this in turn 
may lead! to a blowout. When your car is 
oil a hoist being lubricated, it is a good idea 
to run the fingers over the tires. If the tire 
has been damaged in this way, there may 
be a slight bulge which may not be enough 
to see, but can be felt. 

Misaligned wheels or improperly adjust- 
ed brakes take a high toll in tire life. A 
wheel that is in. out of alignment, drags 
sideways 87 ft. per mile. Fig, 15 shows 
what happens to the tire tread when this 
condition exists, where front wheels do 
not track true, Fig. 9, one of them docs the 
steering and the other one drags* which 
scuffs away the tread j ust like rubbing the 
tiro with a file. If the edges on one side of 
the tread design arc sharp or feathered, 
Fig. 13, when rubbing the hand across the 
tread, this condition indicates that the 
wheels are not in perfect alignment. 

Does your car pull to one side when the 
brakes are applied? If so, you may be sure 



fRONt TlRES 
AFTER 
CHANGING 



that brake adjustment is unequal, that 
most of the braking action is on one tire. 
On a test made by one manufacturer, the 
brakes were adjusted so that one wheel 
only would lock, At a speed of 80 m.p.h, 
the brakes were applied and held until the 
ear stopped. When the tires were exam- 



4 | 



JULY, 1942 



141 







ArR PRESSURE, 4 TO 5 IBS. 



LOG TILE BRlCKi WOOD STAND 



ined p the tread of the tire ora the locked 
wheel was worn down to the breaker strip 
by this single operation alone. Even step- 
ping hard on the brakes at 3S m,p,h r will 
scuff off enough tread to carry a car a full 
road mile. 



An imbalanced wheel may develop 
a spotty or cupped tread condition 
such as that shown in the photo of 

Pig. 14. Consequently, balancing of 
wheels should be considered as a regular 
maintenance Item, for an unbalanced 
wheel, besides increasing tire wear, also 
causes considerable wear in the steering 
spindles, spring shackles and other chassis 
parts, thus contributing to a looseness 



£ "HeeI-and-toe^ wear may occur on any 
type of tread design, and to some extent is 
normal, though high-speed driving and 
excessive use of the brakes will accelerate 
the rate of wear. The remedy for this con- 
dition is to change the position of the tires 
on the car. Two ways of doing this are 
shown in Pigs. 17 and 18, 

The subject of wheel alignment includes 
far more than mere toe- in, one of the other 
important factors being that of camber, or 
the outward inclination of the wheel at the 
top. This Is necessary for easy steering and 
maximum strength of the front system, but 
if present in excessive or unequal amounts, 
it creates tire trouble. In effect, due to the 
roundness of the tread, camber gives a tire 
several diameters, as indicated by the 
three arrows in Fig. 14. As the tire re- 
volves as a unit, something must slip, and 
where the camber is excessive there will 
be tread wear. To minimize this, tires 
should be changed about as indicated by 
A and R In Fig. 18, To do this it is neces- 
sary to remove the tire from the wheel 
and turn it around. Rounding turns at ex- 
cessive speed, especially with tires that are 
soft, creates a screeching sound. It Is ex- 
pensive “music™ resulting in tread wear 
as indicated by the heavy arrows m Fig. 19. 
This can be offset to some extent, by chang- 
ing the tires about as indicated in Fig, 17. 



which is conducive to further troubles. The 
disturbing forces produced by an unbal- 
anced wheel increase tremendously with 
increase of speed. An assembly 1 oz. out of 
balance at the tread, will develop a 12-lb, 
vibrating force at SO m.p.h. And, it is not 
uncommon to find wheels that are 6 or 12 
oz. out of balance. While it is most im- 
portant to keep the front wheels balanced, 
it is highly desirable to balance all wheels 
if the smoothest, most economical car op- 
eration is to be had. Alignment of wheels 
also should Include an inspection of the 
rims, for a rim that is badly bent or rusted 
will injure the tube as well as the tire. 

If it becomes necessary eventually to 
store your car until tire replacements can 
be made, careful attention must be given 
the tires to preserve them. Place the car 
on blocks, Fig, £l t thus relieving the tires, 
and reduce the air pressure to a few 
pounds. It’s best to remove the wheels and 
tires and store them in a cool, dark place, 
packing them horizontally instead of ver- 
tically, If the tires must remain on the 
car, and they are in the light, coat them 
with synthetic rubber paint for protection. 
Fig. 20. Also they may be covered with 
heavy canvas or similar material. As heat 
and air tend to destroy rubber, 79 or 80 de- 
grees Fahrenheit should be the maximum 
storage temperature. 
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I NTRIC ATE m oldings 
^ used in dioramas and 
models built by Cud W- 
Bert&ch of the Atwater- 
Kunl Museum at Philadel- 
phia, are produced easily 
and quickly by using small 
homemade routers in a 
drill press. They are 
turned from -drill rod to 
car respond to a profile 
drawing made first as in 
Fig. 1, using a ton! bit 
ground as shown in Fig. 1. 
A right and left-hand tool 
of this kind will take care 
of all contours. After the 
cutting head has been 
turned, it is finished with 
die-sinkers* files and pol- 
ish od with fine emery cloth. 
Then the shaft is turned: it 
should not be less than r i 
in. in diameter for speeds 
u f 5,0OT r.p.m, or over. 
Next, four equidistant cuts, 
Fig. 2, are made slightly 
deeper than the smallest 
diameter of the cutting 
head and the metal behind 
each cut is filed away as 
shown in Fig. 3 to provide 
the necessary clearance — 
but not entirely to the next 
cu< as the high spot left will 
serve to polish the mold- 
ing. A tier sharpening the 
cutting edges, the heads 
arc hardened by heating to 
a cherry red and plunging 
in water. In use, a fence is 
c lam ped to the drill- press 
tabic and light cuts taken. 
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Slipping of Roofer’s Tool Box 
Avoided by Hack-Saw Blades 




To keep his tool box from sliding while 
repairing a sloping roof, one workman fit- 
ted it with nonslip feet. These consist 
merely of a couple of hack-saw blades 
tacked to the ends so that the teeth project 
slightly below the bottom. When not need- 
ed* the blades can be removed by pulling 
out the nails. 



Wheel "Shoes” Hold Implements 
Stationary in Trailer 

Instead of lying a wheeled farm imple- 
ment to keep it stationary while hauling it 
in a trailer, one farmer uses these wheel 
shoes or chocks, which are attached or re- 
moved quickly. The shoes arc cut from 




4 by 4- in. slock (or heavier* if necessary) 
and are fitted with U-shaped clips of flat 
iron which slip over the wheel rims and are 
bolted lo the shoes as indicated 



Demagnerizer for Hand Tools 

Machinists and 
others who work 
with magnetic 
chucks and find 
that iheir tools be- 
come magnetized 
and pick up metal 
filings ond dirt, 
will find this dc- 
magnetizer handy. 

It is nothing more than a choke coil from 
an old radio B -battery eliminator. The 
legs of the coil are removed so that the top 
laminations will slip off. The original 
windings are used, and an extension cord 
is connected to them for plugging into an 
outlet for 110- vo It current. The tool to be 
demagnetized is placed on the coil and the 
current turned on for a few minutes. 



Simple Tool Fastens Metal Bands 
Around Large Boxes 

The next time 
you have some 
banding metal on 
hand and want to 
use it on a large, 
heavy box* you 
can p u 1 1 i t up 
tightly and fasten 
it by using a cotter 
key and a short 
piece of small pipe 
or tubing, After 
overlapping the 
ends of the metal P slip the key astraddle of 
the metal at the joint and roll it, using a 
nail or small rod through the eye of the 
key for leverage. The pipe or tubing i.^ 
slipped over the legs of the key to keep 
them from spreading. When the band Is 
tight, remove the pipe and bend one of the 
key legs over the band. 



f T If you wish to avoid weakening the flavor 
of your beverage as the ice cubes melt, 
pour a bottle of the flavor desired in an 
ice-cube tray and freeze it. Then use these 
cubes to cool drinks of the same flavor. 
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Quick-Acting Vise Holds Flat Work on Bench 




Consisting mainly of an 
eccentric disk bolted to 
an adjustable bar, this 
quick-acting vise is espe- 
cially handy for holding 
flat work on a bench 
while planing and sand- 
ing it. The 8-in. disk is 
cut from a piece of Hard- 
wood after which a hole 
is drilled in it oft center 
for attaching to the slot- 
ted steel bar. Two bolts 
hold the bar in place 
while a strip of hardwood 
near the bench edge provides a stop for the 
work. In use, one edge of the work is 
placed against the stop, the sliding bar is 
adjusted and the disk is turned until it 
boars against the edge of the work. 
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Tool Cabinet Has Sliding Racks and Occupies Small Space 




Band-Saw Kinks That Help 

If the blade of a band saw drags in the 
cut or pulls sidewise so that the lane can- 
not be followed, check the set and sharp- 
ness of the teeth and the adjustment of the 
guides. When changing from one blade 
width to another, or when putting on a 
new blade for the first time, always re- 
track the upper wheel and readjust the 
upper and lower guides to suit. To line up 
your saw properly, make sure that the 
table rests on a leveling screw and, by set- 
ting a combination square on the table 
with its edge against the blade, the saw 
can be lined up by adjusting the guide pins. 
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In shops where only a small amount of 
space is available, this handy cabinet will 
be just, the thing for storing tools within 
easy reach of the bench, “While almost any 
wood can be used to make the ends, top 
and bottom of the cabinet^ plywood or 
hard-pressed board is recommended for 
the tool racks which are cut slightly un- 
dersize and slide between small cleats 
screwed or nailed in place. As each rack 
is fitted with holders to accommodate spe- 
cific tools, it's a simple matter to locate 
any tool desired when needed. 

Hog Oiler Is More Practical 
When Set at an Angle 

This simple hog oiler is made by wrap- 
ping several thicknesses of burlap around 

a post 5 E*t in the ground at iin angle of about 
45 degrees. In this way t the animal can 
scratch its back as well as its sides. 
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he imje^xarilcd of} ci 

MILLING MACHINE 



By H. J. Chamber [and 



D EGARDLESS of Its size, no 
* ^ machine shop is complete with- 
out a milling machine s although 
milling on a minor scale con be done 
in a lathe provided with a milling 
attachment, which is common prac- 
tice in amateur and small expert 
mental workshops. However, pro- 
duction milling requires the use of 
specially designed machines, of 
which there are many types ranging 
from the monster heavy-duty ma- 
chines to small bench millers such 
as the one shown in Figs. 1 and 2. 

Although the conventional milling 
machine is the horizontal-spindle 
type, there are vertical-spindle 
milling machines, and vertical heads for 
horizontal type millers are available. 

Vertical milling machines are especially 
designed for cutting; irregular con lours* 
edges and curves without the use of 
form cutters. Other machines are de- 
signed to cut in hoih planes and inter- 
mediate angles. 

How millers work: In milling ma- 
chines the basic idea is to duplicate reg- 
ular and irregular shapes in pieces of 
metal The work is clamped to a table, 
in a vise or indexing head attached to 
the table, and is fed against one or more 
rotating cutters which remove metal 
from the work until the cut corresponds in shape 
to that of the cutting teeth. Cutters are made in 
a variety of shapes so that Iho range of cuts pos- 
sible is almost unlimited, The machine is driven 
either from a countershaft or by a train of gears 
in order to obtain various culling speeds. The 
table can bo fed longitudinally against and pusL 
the cutters either by hand or automatically. 
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Also, it can be moved transversely and vertically. 
The feed is variable and is sometimes Independent 
of the spindle speeds. As the nature of the work 
varies* there are no fixed rules governing speeds 
and feeds* but the table in Fig. 7 gives the general 
recommendations for peripheral speeds, The diam- 
eter of the cutter multiplied by 3.1416, multiplied 
by the arbor r.p.m, gives peripheral speed in inches 
per minute, This divided by 12 gives the feet per 
minute* (f.p.m,) r Feeds on a milling machine are 
determined by the nature of the material, type of 
the cutter used, the rigidity of the machine and the 
work on the table, as well as the finish desired. 
Cutters are held in the desired position relative to 
the work either on a shank that fits the spindle or 
on an arbor, one end of which fits the spindle and 
the other a supporting arm. There are different 
styles of arbors for light and heavy work. The cut- 
ters are spaced on the arbor by means of collars, 
and a nut at one end of the arbor tightens the whole 
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assembly uniformly. However, 
for heavy work, a cutter may bo 
keyed to the arbor. Most small 
cutters are single units but on 
large ones the blades are often 
separate, fitting into slots cut in 
the body and locked securely in 
position by means of tapered 
bushings, then fastened with 
screws. For certain jobs such as 
milling spirals, an indexing head 
which rotates, and to which work 
is attached, is fastened to the table 
and is geared to the table- elevat- 
ing screw so that the work can be 
rota ted at uniform speed while be- 
ing fed against the cutter. 

Plain milling cutters: Fig. 3 
shows a cutter mounted on the 
arbor and used in milling a flat on 
a shaft This is a plain milling cut- 
ter. A similar one is shown in 
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Left, work is held In an indexing 
litod, which con fe* reietidr fur 
milling evenly spaced radial 

flats, Bela w, Iwo identical side 
mills used together to cut two 
floM in Qj 1« operation 



Ijji.l SLABBING Milt 



Fig. 5 A. Cutters of this typo are 
intended for taking light and me- 
dium-depth cuts at normal feed. 

Fig. SB shows a high-power, 
coarse- tooth, plain milling cutter 
that will stand a much greater 
depth of cut and rate of feed T re- 
quiring less power due to fewer 
teeth contacting the work, shai-p- 
er tooth spiral and more room for 
chips. It operates horizontally only and is 
intended to take a straight cut. Another 
type of plain milling cutter that cuts with 
its sides as well as its periphery, is shown 
in Fig, 5C, 

End mills: The use of a shell end mill in 
a facing operation is shown in Fig, 4, No- 
tice that this cutter is not fastened on the 
regular arbor but is held on an arbor espe- 
cially designed for it, which fits the spindle. 
Also it cuts with its end as well as its pe- 
riphery. Another cutter having the same 
purpose is a shank end mil! n Fig. 5D. This 
one can be used also for internal milling as 
in Fig. 6. Although shank end mills are 
able to cut two surfaces simultaneously* 
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those of small diameter are intended for 
cutting at the end only. Another frequent 
use for end mills is the operation shown in 
Fig. 3> which is known as profiling, and 
necessitates progressive milling adjust- 
ments. Various types of end mills are also 
shown in Fig. 9. 

Side mills: Side mills are the next most 
commonly used tools on milling machines. 
Cutting with these mills is done mostly 
with the sides of the tooth , In Fig, 10 such 
a cutter is used for milling evenly spaced 
radial slots in a part bolted to an indexing 
plate. Many side tpllls must retain their 
exact width for quantity production and 
are therefore made of two interlocking 
parts so that thin collars can be inserted 
between the parts to compcjisate for side 
wear and repeated sharpening^. As shown 
in Fig, 12 „ side mills are of different types. 
Those having spirally cut teeth are gen- 
erally more productive than those having 
straight cut teeth; those having the spiral 
or angle of the teeth alternately right and 
left will stand maximum depth of cutting 
and feeding and are considered most pro- 
ductive, Two identical side mills are used 
together frequently as shown in Fig. 11 so 
that two slots can be milled in the same 
time it takes to do one. 

Chip formation: Figs. 13 and 14 give a 
fair idea of chips formed by straight and 
spiral-edge cutters. The one used in Fig. 
13 is a large side mill having removable 
straight teeth. Chips produced by a 
straight-tooth cutter or one having only a 
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‘TlEtH GENERATING HOES 



slight spiral, are more qr less broken 
up. When the mill has a pronounced 
spiral and particularly when it has a 
lead (angle of the spiral edge to axis 
of tool) such as shown in Fig. 14, the 
tool performs with a shearing acLiom 
requires less power with increased 
feed, the surface milled is precisely 
flat, and the chips are more or less 
rolled. The cutter in Fig. 14 is a hel- 
ical mill; sometimes a pair of them 
are used end to end, one having a 
right-hand spiral and the other a 
left-hand spiral. When a very wide 
surface has to be milled in a single 
pass, an assembly such as shown in 
Fig. 15^ called a slabbing miU T is 
used, its size being limited only by 
the si^e and rigidity of the milling machine 
itself. 

Angular cutters: Angular cutters play 
an important part in milling technique and 
save considerable time over producing an- 
gles in a shaper. These cutters are made 
for right and left-hand milling, (arbor 
turning counter clockwise and clockwise 
respectively) and cut either single or com- 
pound angles with peripheral teeth only, 
or with peripheral and side teeth. With 
compound -angle cutters, both angles may 
be the same or different. An angular cut- 
ter such as shown in Fig, 20E is used on a 
regular arbor but angular cutters used for 
dovetailing as in Fig. 17, have threaded 
holes and are fitted to special arbors fitting 
the spindle. 

Form differs: In form cutters the teeth 
are ground to the desired form t which nev- 
er changes because only the face of the 
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teeth are ground when sharpening. Form 
cutters are strictly quantity-production 
tools designed and made for certain jobs 
and arc not used for odd milling jobs. Fig. 
20 shows a lew regularly used form cutters. 
A is a convex cutter and will make a con- 
cave cut, reproducing the half circle or 
segment thereof P B is a concave cutter and 
mills a convex shape. C shows the appear- 
ance of a cutter similar to B after repeated 
sharpenmgs; note that the form never 




changes. D is a form style angular cutter 
used to mill spiral teeth. A milling machine 
equipped to cut spirals is called a fully uni- 
versal milling machine. Cutters E and F 
of Fig. 20 are for rounding corners, being 
available in various radii. They eliminate 
extensive and costly filing. Gear cutters, 
Fig. 18 are also form cutters. Gears being 
cut are mounted on an indexing head, Fig. 
19, so that the teeth will be spaced equidis- 
tantly, Fig, 16 shows a special fixture for 
indexing teeth of bevel gears. Generally a 
roughing or stocking gear cutter is used 
first and then a finishing cutter is used to 
produce teeth of maximum accuracy. The 
three formed cutters shown in Fig. 21 are 
leefch generating hobs. Unlike the conven- 
tional gear cutting method, the hobbmg 
method produces teeth by the hob advanc- 
ing continuously as the blank rotates. It is 
used to produce teeth on spur, spiral, her- 
ring-bone and worm gears, worm and 
spline shafts and ratchets. 

Laying out holes and boring: Owing to 
its universal adjustment facilities, a mill- 
ing machine can be used for laying out 
holes as shown In Fig. 22, although of 
course, special layout equipment is given 
preference for such work. Holes can. be 
spaced with precision if the milling ma- 
chine is in good shape and backlash has 
been eliminated. Fig- 23 shows how a mill- 
ing machine is used for boring operations 
in jig and fixture work. 

Climb milling: During recent years a 
new technique known as climb milling has 
been introduced. Fig. 24. In conventional 
milling, the work moves in a direction op- 
posite to that of the cutter, but in climb 
milling* both cutter and work travel in the 
same direction. This technique helps to 
keep the work down, whereas in conven- 
tional practice the work has a tendency to 
rise, Another advantage of climb milling 
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is that a roughing cut can be taken on the 
forward stroke ol the table and a light fin- 
ishing cut can be taken on the return 
stroke. However, climb milling should not 
be attempted on a worn milling machine,. 
In equipment intended for using this tech- 
nique, provisions have been made for the 
purpose. 

Economy of time and material: Some- 
times waste of material from milling can 
be kept at a minimum by using a metal- 
cutting band saw to cut away excess stock 
that would otherwise have to be removed 
by milling. Often the stock thus removed 
in single pieces can be used for other pur- 
poses and the time saved Over milling away 
the excess stock is considerable on many 
production iobs. For example, milling four 
sides on each 350- lb. Diesel engine wrist- 
pin required 7 bm By bandsawing away 
excess stock as in Fig. 25, the work was 
done in 2 hrs., and four pieces of steel 
totaling SO lbs,, were saved from each part. 
The waste of rejected parts can also be 
nunimized by checking regularly to deter- 
mine whether the spindle is running per- 
fectly true* which can be done with a dial 
indicator as in Fig. 27. Waste of time also 
results from dull cutters and therefore it 
is necessary to keep them sharp. Another 
saving in time can be made by grouping a 
number of cutters in a gang as shown in 
Fig, 26 where twelve surfaces arc milled 
simultaneously instead of separately. 

Next month: Precision Grinding 



Keeping Bristles of Scratch Brush 
In Good Condition 



Continued use 
of a scratch wheel 
or brush on flat or 
straight surfaces 
tends to cause the 
steel bristles to 
flare outward, 
thinning the num- 
ber of points in 




Hr>.hCL= 



the center and lowering the efficiency of 
the wheel. To avoid this, I straighten the 
bristles by holding a V- pulley against 
them while the wheel is rotated. Any tend- 
ency of the bristles to bend backward from 
the direction they rotate can be eliminated 
by changing the wheel on the mandrel so 
that it rotates in the opposite direction. 

— W* C. Wilhite, Carlinville, 111. 



Easily Made Lathe Follower Rest 
To Handle Long Slender Stock 




Often my job requires turning down and 
threading slender shafts, most of which arc 
used as cross feed screws for lathes, which 
require square threads. To provide a firm 
support for this type of worlq, 1 made and 
used this simple follower rest, which is at- 
tached to the lathe carriage. It consists of 
a piece of fiat steel shaped, slotted 

and drilled as indicated. A bronze bushing 
is provided in which the work rotates. In 
use, the rest Is slipped over the work to 
hang freely and then the carriage is lined 
up with the free end of the rest and bolted 
into position, assuring perfect alignment 
-B. F. Bowman, North Weymouth, Mass. 



Scraper Removes Rust From Pipe 




Having several 
hundred feet of 
used pipe to dean 
of rust and corro- 
sion - r one contrac- 
tor found that a 
scraper made like 
the one shown was 
superior to a steel 
brush. The scraper is made by riveting 
several rows of bottle caps to the inside 
surface of a piece of old automobile tire. 
Each cap is held by a single split rivet. 
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Weatherstrip on Edge of Counter 
Holds Glass for Cutting 




To keep a pane of glass from slipping 
while cutting it ± a hardware man tacked a 
length of weatherstrip along the edge of 
the counter so that the rubber portion pro- 
jected about ¥4 in, above the top. By plac- 
ing the glass so that the end rested on the 
rubber, it was held securely while using 
the glass cutter. 



Building Kink for Contractors 

On alteration jobs where a large floor is 
divided Into many smaller rooms, half- 
rooms or offices it soon becomes quite a 
problem to move long scaffold planks from 
room to room without damage to walls, 



coiners or edges. Under such circum- 
stances it will be found a good idea to leave 
a large enough opening suitably located in 
the dividing wall between rooms so that 
planks may be passed directly through 
these openings. The openings arc closed 
easily at the conclusion of the job. 



Inexpensive Rack for Golf Bags 
Made of Flat Iron 

Golfers will appreciate this rack, as 
sturdy partitions are provided to keep each 
bag of club.s in an upright position. It is 
simple to make from short lengths of flat 
iron by bending them in the shape of half 
circles to form partitions, after which they 
are screwed to the side of a building or 
heavy framework. 

— Albert Mayhew, Pasadena, Calif. 
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Forty Motor-Driven Tools You Can Make 






Only $1.25 postpaid 

(money refunded If yuu arc not 



Sander 



Da you want a motg-rirod workshop that is In expensive, will speed up your work and do it accu- 
rately^ Then dofVt fail to get 111 is ambling book! 1 1 shows, every detail and explain 5 in nan-technical 
style | its I how la go about making forty different machina. The material used to huitd them is avail- 
able almost anywhere— standard iron and brass stack, wood, pipe, old aula parts, etc., which can be 
picked up for almost nothing. If you want to e*m extra money by making thing* in your tpore time 

to fell, you'll need to employ faff production methods 
only possible with mala died equipment, Building fust 
one of the took described in this book, will pay for It 
many times. Send for your copy now and start making 
the machine you want. 
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SOME OF THE MACHINES DESCRIBED 



10-In, Circular Saw 
Midget Circular Saw 
Sliding Cuf -off Saw 
Scroll Saw 
Band Saw 
Drill Press 

Wood-turning Lathe 



Drum Sander 



Striker B-ilt Sander 
Hand Bell Sander 
Small Shaper 
Heavy Duty Grinder 
Small PoriabFe Grinder 
Medal -I urn ing Lathe 
Hack Saw 
Filing Machine 
Milling Unit 
Abrasive Cut-off Wheel 
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Centralized Sound System Serves Eighty Rooms 





rAESIGKED for large modern 
^ schools, this table model cen- 
tralized sound system has a ca- 
pacity for handling up to 80 room 
speakers and the system will dis- 
tribute a microphone, radio, or 
recorded program to any group, 
or all room speakers. An inde- 
pendent inter communicating sys^ 
tem allows two-way conversation 
between the main office or any 
room of a school without inter- 
fering with the program in prog- 
ress. It will also pick up a pro- 
gram, or special recitations; in any 
room and distribute them to any 
other rooms simultaneously, 

A phonograph 
unit is housed in a 
drawer in the main 
cabinet as will be 
noted in photo A; 
this plays 10- in. and 
12-in, records and 
the recorded pro- 
grams can be dis- 
tributed to any of 
the room loud- 
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speakers desired. A 
single-button 
emergency call 
switch permits im- 
mediate call over 
the entire system 
irrespective of any 
switch settings or 
programs in prog- 
ress' this feature is 
important in case of 
fire or air-raid 
alarms. Additional 
features include 
monitoring loud- 
speaker, push-but- 
ton tuning radio 
with reception of domestic and foreign 
broadcasts, and provision for remote con- 
trol of volume. 

Microphones of all types may be used; 
photo E shows a lightweight, close- talking 

variety used with a “third hand" mike 

holder that is supported with a neck band. 
A flexible gooseneck holding the micro- 
phone is adjustable, does not obstruct the 
view, and leaves both hands free. 
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"Beginners special" one tuber 
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By Stanley Johnson 

T^HIS is No. 1 of a series of k4 V hp sets for 
1 students and experimenters. Each set 
will be a complete and thoroughly tested 
unit built from junk box parts, and many 
of the same parts will be used in progres- 
sive sets to follow. Simple hand-wound 
coik, breadboard construction and parts 
of non -critical values give the builder an 
opportunity to use odds and ends. 

Now is the time for the student and ex- 
perimenter to &ave old wire, coil forms, 
condensers and resistors to build up a junk 
box that will provide a means for assem- 
bling useful units for study and practical 
radio experimenting. Advancing students 
and experimenters will find interesting 
possibilities in several of the Special “V” 
units to be described. 

Made-to- order for the beginner, this 
one- tuber employs a type-lQ5-GT tube 
commonly used in battery portables: the 
circuit and layout has been planned to ak 
low adding another tube and hand- wound 
plug-in coils at a later date. The same 
baseboard, and all parts will be used ex- 
cept the coil. Sufficient time will elapse 
between the first two sets to permit the 
builder to complete and become familiar 
with the operation of the first receiver be- 
fore starting the second. In the meantime 
an extremely simple E-eliminator will be 
described next month, and this will con- 
stitute Part 2 in the “V 1P series. 

The eoil is wound on the cardboard tube 
case removed from a standard size fc 'D 5! 
flashlight battery; see Pig- 1 for complete 
details. The first step is to punch two holes 
in the tube with a needle, about Via of an 
inch from the end of the tubing and about 
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WORKS on 6 FLASHLIGHT BATTERIES 




ROTOR {COMMON 
WITH FSUtlEi 
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Vi in. apart. Thread No, 30 enameled wire 
through the holes, leaving a lead about 5 in. 
long for connecting as indicated in photo C: 
now that the wire is anchored* start the 
31-turn antenna winding (Let)* rotating the 
form with one hand and guiding the wire 
with the other. Punch two more holes at 
the end of the 3 1st turn and clip the wire, 
leaving a 5 -in. lead and anchoring the wire 
as at the start. Now in exactly the same 
fashion, start the 93 -turn tuning coil (Li) 
Vs of an inch from the antenna coil. The 
S3- turn “tickler” coil (La) completes Lhe 
coil- winding job, 

Mounting details for the tube socket, re- 
generation control and switch appear in 
Fig, 2. The 1-in. bushings may be cut from 
any kind of metal tubing available. Select 
a piece of %-ln. clear pine wood> cut to 
size indicated in Fig, 3, and then sand it 
smooth. Now mount the various parts in 
the positions indicated in this simplified 
wiring diagram. Make sure that the key 
slot in the center of the tube socket is in 
the position shown so that the terminal 
markings given will bo correct. Drill and 
countersink a hole for an 8-32 machine 

(Continued ta pago 17Q) 
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First Aid Suggestions for Your Radio Sets 






PART II 



/CONTINUING the 
^ first-aid steps out- 
lined in Part I of this 
series of self-help arti- 
cles for set owners, you, 
as “Mr. Average Set 
Owner, 5 * are removing 
the tubes from your re- 
ceiver that suddenly 
“went dead 11 during an 
important br o a d cas t, 
preparatory to taking 
them to the store for 
testing. In ordinary 
times you probably would have called a 
radio serviceman, but now you realize that 
many of them are in the armed forces 
therefore fewer are available for routine 
service calls, and you are doing what you 
can to help yourself* 

As tubes are the heart of any radio set, 
they immediately come under suspicion 
when the set lacks volume, develops poor 
tone or goes dead, It is not always neces- 
sary to remove the set chassis from the 
cabinet in order to take out the tubes, espe- 
cially in console receivers where there is 
plenty of room above the tubes 3 and we 
are now dealing with that type. 

The first important thing to do in all 
eases, is to remove the power cord plug 
from the wall socket before you touch the 
set chassis. Now move the console cabinet 
out from the wall for examination. Have a 



floor lamp or flashlight handy so 
that you can light up the interior 
of the cabinet. Disconnect the 
antenna and ground wires if they 
are in the way, but be sure to tag 
them first so that you can replace 
them correctly. 

Now resist the temptation to 
dust off the tubes and chassis. A 
little dust will do no harm but a 
dust cloth flirted around inside a 
radio receiver will break delicate 
leads and interfere with critical- 
ly adjusted parts. You will note 
that the tubes are of various 
shapes, and some of them prob- 
ably will be shielded in metal 
cans, or shells. In many cases 
there will be a flexible lead ter- 
minating in a cap that 
fits on top of the tube. 

Please remember that 
each type of tube be- 
longs in a certain socket 
which should bo clearly 
identified for that tube. 
This important point 
\vas mentioned in Part I 
of this series and Is re- 
peated here in case you 
did not have a copy of 
the June issue. If there 
is no tube layout chart 
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(B) Thumb pralctlQt 1 for wire stripping; • C} Cof-ki replace rubber feet on 
micrpphprte ilund; :0) Touch-up kit for r&poiring scratches and dents in 
wood or plast-ic radio cdblnefs; (E; Case from old headphone pruvid^-S- 
handy portable rraaunSirtg for remote control switch; center hole is En- 
larged for toggle swiich and a Hole it drilled! in -side of cote for card; 
(F) Coaxially mounit-d speaker* -for both low and high frequencies; de- 
signed far FM r tpfeviiian *ound, and phonograph records; (G) Emtr< 
gency cord Mas made from bobby pins, scrape bright and solder leads os 
shown; i.H) Home recording ki> designed for use wilh sets using “Webster- 
Chicago'" record changers: Tagt identify cords in multtple outhtS plug 
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(A) Easily erected lightweight bamboo 
most to e leva Ik uTlra-high frequency 
anlcsnna wg|| above the house. It pro- 
vides a handy means for exp e rim fill- 
ing with FM r AM and television anten- 
na systems as llie most can he rrrctrd 

and la ken down quickFy by gnn pnrsesn. 
The mait proper con skis of thcee fairly 
heavy 10- ft, lengths of bambooF these 
pieces should be af three diameters to 
provide for 1 dt r leleiCo-ping jo in *1 made 
cis shown in the sketch. Fill joint spaces 
with cate in glue or olher waterproof’ 
■ng compound, wrap wilh cord as 
shown and seal joins s with pa ml or 
Spor vormth. WoU Support is a 2-fS. 
length of iron pipe closed at l hi- lower 
end with a deck flange and supported 
with strap -iron bracken 
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NEXT MONTH — AiC.-D,C. Inter -Room Communicator System, A simple two- 
way time-saving hookup that includes a signal tone for calling, and operates up to 
3 sub -stations. Non-critieal specifications permit experimenters to use many old 
parts. Also — B Eliminator for “Beginner's” Sets and Home Set Service, Part 3« 



Completely self-contained* this combi- 
nation transmitter and receiver weighs 
only 4 pounds and is not much larger than 
the handset of a “French^ telephone. It is 
being made available to governmental 
agencies and services* including municipal 
* divisions, public utilities* fire and police 

departments- Power is supplied with bat- 
teries, and the range is upwards of a mile 
over land. The change-over switch is fin- 
ger operated, and an adjustable “fish-pole” 
antenna is employed. 



Portable Dual- Speed Recorder 

Complete with 
amplifier, micro- 
phone and 8-in. 
built-in speaker, 
this recording and 
playback assem- 
bly is designed for 
schools and other 
applications 
where it is desired 
to provide record- 
ings of up to 34 
minutes on a 10- 



Oct$*£> C*m. 

in. record. It plays all records up to 12 m. 
and may also be used as a public address 
amplifier ; audio power out pul is 5 

[iH V tjM , Q mtvw-' 

Speaker Baffle Is Bi-Direction 

Designed for 
paging and inter- 
communication 
systems, in na^ 
tional defense fac- 
tories, army bar- 
racks* airports and 
other locations re- 
quiring extensive 
sound coverage, 

this two -directional sound projector con- 
sists of a pair of individual sections, be- 
tween which a single 8-in, cone unit is 
mounted; bells are 21 in. in diameter. 



All-Purpose Chairside Unit 

Practically nothing but television recep- 
tion has been omitted from this chairside 

radio which provides frequency 



tion, standard and short wave reception, 
plus the automatic playing and changing 
of phonograph records. All controls are 
within easy reach for station finding and 
band selection. 



Blueprints catering simplified radio construction ar- 
ticles in this and post issues are availably for 25c 
eadi, Many popular tnitnd circuits for beginners, stu- 
dent* and experimenter* may be built with us?d parts. 
Derailed jualeriul fisls can be obtained from Popular 
Mechanic* Radio Department upon receipt of pa stag h. 
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THE GREAT PICTURES ARE MADE ON KODAK FILM 



Photograph of low-wing BTS 

(basic trainers)* made at Ran- 
dolph Field, Texas, by Master 
Sergeant Albeit L. Barr. l/$0~ 
second; K-2 filter: //1 6; Kodak 
Super-XX Film. Kodak Super- XX 
is a high-speed panchromatic 
film widely used both for indoor 
photography and for outdoor 



work under adverse light condi- 
tions or at high shutter speeds. 
Rolls, packs, sheets. 

There is a Kodak Film especially 
designed for every picture-taking 
purpose . . . Meet The complete 
Kodak Film Family at your Kodak 
dealer's . , . Eastman Kodak Com- 
pany, Rochester, N. Y, 
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— t.isy to clean— unconditionally punrinltt-d for 
one year. The cr nek- proof u bite surface h hondeJ 
Lo the steel — protects it from rust. 2 5, 5Q T 75, 100 

£l IcciMths. Sold by hardware, building marerial, 
mill suppEy dealers everywhere. Write for folder. 
KE UrFEI. & USSER CO-, Huhoken, X*w Jer^y 





HANDBOOK— HDw t* Makfl anr! 
Usa Bow* anij Arrows — ga pnjes 
wn!l ijiusEra^mi (with LiitalL-ijl 35C. 

CATALOG — 1GD flrCl^J r«S. — cotal 
spread— a nstruciJ&rt Folder. 105, 

CATALOG alnne !ic, S-lampr ar Cfli *1 
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The Heat Lamp Makes Good 

(Conlinued from page 95) 

only were mold-drying costs lowered, but 
the lettering now needs no touching up. 

Such applications of drying lamps in in- 
dustry are saving millions of dollars and 
thousands of precious hours in America’s 
war effort; but Haynes has made a less 
spectacular discovery that, in the long run, 
may prove a more appreciated gift, If you 
ever have shaved in a chilly bathroom you 
will appreciate a little convenience he 
rigged up. He mounted 250-watt, reflector- 
type drying lamps on the wall and aimed 
them so that* when he stands before the 
shaving mirror, the lamps bathe his back 
and shoulders with infrared warmth, along 
with some incidental visible light, even 
when the air temperature is well hclow the 
comfort point, 

Haynes uses reflector drying lamps in 
clamp-on sockets for a great many around- 
the-houge purposes such as thawing frozen 
water pipes, drying paint in his workshop, 
and drying photograph ic film. 

Drying lamps currently are made in sizes 
ranging from 100 to 1,000 watts, and in a 
number of bulb types. They are designed 
for use on 105 to 120 volts. When higher 
voltages are used, lamps arc connected in 
series. Prices range from 50 cents for the 
100- watt lamp, which is the same size as a 
standard 100- watt clear- bulb lighting 
lamp, and requires an auxiliary reflector, 
to $7.75 for a 1,000- watt lamp also requiring 
a reflector. Most versatile of all is the 250- 
watt, $1.75 lamp that has its own reflector 
consisting of an aluminum coating applied 
to the glass. 

Another reflector- type heat lamp, also of 
250- watt rating, is designed specially for 
therapeutic use. Visible light emitted by 
it is of low brightness. The therapeutic 
lamp can be used for treating various phys- 
ical pains such as those arising from 
sprained muscles. Although the therapeu- 
tic lamp can be screwed into any conven- 
ient socket, two stands developed for it 
make it easy to use. One is a floor- type 
stand, the other a table- type; both have 
metal hoods to protect the glass bulb from 
accidental breakage. 

The human body is a pretty fair radiator 
of heat rays. You may have noticed this 
when a partly -filled theater that was com- 
fortable when you came in became uncom- 
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fortably hot by the lime you left. Haynes 
asserts that a man doing hard work gives 
off as much radiant energy as a 1,000-wait 
incandescent lamp. 

Here is a table of specifications for hu- 
man heat lamps, compiled by Haynes: 

IncandnKent 



Tank Tamp equivalent 

Person comp^o-ly pt r^-st., TtO watts 

Perton standing, a I re** 12 * wait! 

Office worker, active ,,..144 watt* 

Walking af 2 m.p.h. end light dancing 223 watts 

Restaurant serving (waitresi). 293 watts 

Walking at 3 nvp.h 310 watts 

Walking at 4 rti.jp. h ... . .... 40 * WOttS 

B-owling 440 waif* 

Sawing wood by hand ... 530 watts 

5 law running , ... r ,-.*70 watts 

Walking el 5 ir.p,h. .660 wptts 

Very Severe exercise ..750 wptts 

Maximum e-xertron ..900 to 1400 wotis 



Drying lamps still are in their infancy. 
Future homes may be heated by radiant 
energy from lamps mounted in or on walls 
and ceilings. The room air temperature 
might bo far below the point we regard as 
comfortable, yet the occupants would feel 
perfectly cozy. Infrared radiation heats 
the body or other solid object not the air r 
Furthermore* it can be snapped on to full 
power in an instant, and off just as quickly. 
The current boom in drying lamps comes 
about through a deliberate reversal of en- 
gineering practice. Millions have been 
spent to produce a lamp that generates, a 
lot of light and little or no heat. And here 
we have lamps being made deliberately in- 
efficient as light -producers — lamps in 
which light is only a by-product, although 
some of it is converted into beat by absolu- 
tion. In the future, incandescent lamps 
may be designed to produce only heat, 
while the job of making light is given to 
fluorescent lamps or other efficient light 
sources. 
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Champion spark plugs fat mode! eps fngincj [he 

Same dependable perfor.rnanLg aj Ch nccLpiun.^ r 

Sill client sealed. Silliuianicc insula tar, AJEay needlepoint 
electrodes far easy senrdos. One piece construction. 
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SPARK PLUG COMPANY • TOLEDO, OHIO 
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Th e? waste its gat 

tjrtd steai its m 7 — 

They re ki&fj MWV 
rtfhherS 

fcfw frl& R J U-'iif j u iL ,J 



More Vita! - 
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A Uiampton sign denotes 
4 epen d a hi e 3 e rv i c e — a 
pUee where run can have 
yOvt spark plugs tested 
and cleaned and, if need 
fi£w Champions in- 
Silled. Wartime etunomj 
dilates periodic checking 
uf spark ptuKa — rcplace- 

jntnc HJ-f Old, 

wasteful spark plu^s., 




bis snnks, little tanks, halftracks, and jeeps — these are the 
'((news af war. Thousands of [he en tines in these and all 
kinds and SL^esof trucks, enrs and motorcycles in nso cha- 
mped warfare are equipped witli dependable Champion 
Sp:irh Plugs for lhat vital spark that makes them alive. 
Thffj- depend on Champions (or that same championship 
performance (has has made them the preferred spark pla^s 
of the motoring public. 

TO SAVE GASOLINE * w EEP TOUR SPARK PLUGS CLEAN 
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Flying Battleships Will Win the War 

(Contend from pa-3& 45 ) 



which makes plane motors perform as effi- 
ciently at 3S ? 00f) feet as they do at much 
lower altitudes. 

Equipped with the turbosupercharger! 
the Boeing Flying Fortress was the first 
large ship to take a passenger load of aero- 
nautical engineers to make detailed per- 
formance observation at high altitudes The 
turbosuper charger enables the four- engine 
planes to fly regularly at high altitudes, 
including trips to above 35,000 feet 

The problem in training flight crews for 
high-altitude work is two- fold. Proper 
equipment must be assembled from many 
sources. Procedures must also be devel- 
oped to guide crews in preparing for flight* 
in handling equipment during a hop, and 
for meeting any emergency. 

The well dressed, high -altitude pilot 
must wear— in addition to his dying suit* 
parachute, helmet, goggles and radio 
equipment — complete oxygen equipment; 
This includes an emergency mask and a 
separate oxygen supply. While oxygen is 
often used as low as 12,000 feet as an aid 
against tiring, the average man can main- 
tain consciousness tip to about 18 .[>00 feet. 
The atmospheric pressure there is about 
one-half what It is at sea level. A man's 
efficiency, however* is much reduced. 

If a man’s oxygen supply is cut off at 

20.000 feet, he will pass out in ten minutes- 
At 25,000 feet, unconsciousness comes in 
three minutes. Above 35,000 feet an oxy- 
gen mask may furnish enough pure oxy- 
gen, but the rarefied atmosphere doesn't 
supply enough lung pressure. At the 
40,000-foot level a man equipped with oxy- 
gen equipment breathes with as much dif- 
ficulty as lie would without a mask at 

18.000 feet. He N s getting only about half 
enough oxygen at I he pressure required. 

Most important consideration in prepar- 
ing for high-altitude flights, of course, is 
physical condition, especially digestion. 
Food that will cause gas will bring extreme 
discomfort at high altitudes. Yet the per- 
son who chooses not to eat will require 
more oxygen on the flight. Carbohydrates 
such as sugar and plain chocolate bars re- 
quire the least oxygen in digestion. 

In the past, aero- embolism has been the 
dread of high-altitude pilots — an effect 
similar to a diver’s “bends. 1 * To guard 
against this condi tion* high- altitude flyers 



“de n itrogen i ze*' themselves. Brea thing 
pure oxygen, they exercise mildly for thir- 
ty minutes before a flight to wash all at- 
mospheric nitrogen from their blood. Oth- 
erwise this gas expands into tiny bubbles 
in. the blood vessels at high altitudes, 
bringing the discomfort of aero- embolism. 

The strato-ch&mber can reproduce flight 
conditions at alLitudes up to 4G S G0O feet and 
can accommodate three trainees and their 
equipment at one time. Vacuum pumps 
reduce the inside pressure to the equiva- 
lent of the atmospheric pressure at any 
altitude. Observers outside the tank can 
watch the progress of the flight through 
the thick windows and compiunicate with 
those inside by telephone. 

Once denitrogenized and wearing com- 
plete flying equipment to become used to 
the cumbersome paraphernalia, the 
trainees enter the tank. The tank door is 
sealed tight, pumps are started and the 
fliers begin their journey to 35,060 or 40,000 
feet. At various altitudes they practice 
handling their equipment under simulated 
emergency conditions. There’s little mar- 
gin for error in an fitmosphes-e that won't 
support life and a practice “flight" in the 
stratosphere chamber develops confidence 
in the men who later on will make an ac- 
tual journey into the stratosphere. 

Thus* with present-day oxygen equip- 
ment* 40,000 feet seems to be the ceiling of 
human endurance— dangerous even for 
sustained flighty, "When tho atmosphere’s 
upper frontiers are pushed farther it will 
undoubtedly be done by pressure-cabin 
planes, or by suits and helmets which will 
maintain an inside pressure. The pressure 
cabin is a specially designed fuselage which 
is strengthened to withstand an even pres- 
sure inside for all members of the crew. 
Air from the outside is pumped into the 
cabin under pressure and stale air is forced 
out. In the pressure cabin tho crew' is able 
to move about at normal duties without 
feeling fatigue or loss. o£ mental powers. 

With land armies locked in static combat 
and with the world's navies checkmating 
one another on the high iseas* the big bomb- 
er appears the best weapon in the arsenal 
of democracy with which to get at the Ger- 
mans, Italians and Japanese. It will carry 
ihe war right up to their ports, their fac- 
tories* their railroads and their cities* 
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but here is one worry you can avoid 



VERYTHING has to "go further” today 
Jjj —automobiles as weJl as sugar. That's 
why It pays to take extra care to avoid extra 
wear on your car's king pins, tie rods, steer- 
ing crank bearings and other vital friction 
points that mean costly repair bills when 
neglected! Play safe— with Marfak stem-to- 
stern chassis lubrication every 1,000 miles! 

Marfak is scientifically applied by chart? 
not by chance. It is super-tough * * * contains 
heavy-bodied oils , . . and resists wear-out, 
wash-out and squeeze- out! 




ftlNE fNi FRED ALLEN every Sunday ni^ht, 
See ye lit loci! ucwipipej f&i iissw ind itiEion, 



Do you want your car to “ride like new” ? Do 
you waftc extra miles of quieter, smoother 
performs nee? Then never say ‘'grease- job”. 
Insist on Marfak 40-point lubrication! At 
Texaco and other good dealers everywhere. 




fxm a? TEXACO DEALERS 
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Is There Life Among the Stars? 

(ConlTniycd fr^m p^g-e $ 5 ) 

ural thermostatic controls couldn’t adjust 
their bodies to our heat. We can guess that 
animals would be warm blooded compared 
to the temperature of their surroundings. . 
They would have sight* hearing* senses of 
touch j taste and smell. 

In some ways they would have advan- 
tages over us. The low temperature of their 
environment might make them sluggish 
but their long days and years might free 
them from urgency and give them oppor- 
tunity to advance beyond us in civilization. 

There is no way of telling what forms 
life might assume; there is no reason why 
life should duplicate the forms found on 
earth. One type that might work well could 
bo a group we might call the streamlines. 
The Ash of this family would have a true 
streamlined shape, with a central tube or 
channel from one end to the other through 
which water might he pumped by muscular 
contraction to provide jet propulsion. The 
fish might have a helical ridge around the 
body to give it stability through rotation 
while in motion. A band of eyes runs 
around the head* images being transferred 
from eye to eye as he rotates so that he has 
constant “gyroscopic" vision. 

If the fish had an electrical apparatus 
such as the electric eel has, this apparatus 
might be employed in a few species for 
converting ammonia hydroxide into hy- 
drogen. That would provide a form of bird 
life that could float in the air because qf its 
hydrogen buoyancy and that needs no 
wings, since its jet propulsion apparatus 
could suck in and expel a stream of atmos- 
phere. The land type might move by roll- 
ing itself like a barrel, having interior mus- 
cles that constantly change its center of 
gravity and tip it to one side. The stream- 
lined land animal could be a quite dexter- 
ous mass of muscles without bony struc- 
ture, and could take on almost any shape 
it pleased. Suction cups and pliable de- 
pressions in the skin would allow the ani- 
mal to hold and Work objects. 

Some planets much hotter than our ear til 
might have life systems based on the chem- 
istry of silicon. Silicon is related to carbon 
and, like carbon and nitrogen, is an abun- 
dant clement that forms a multitude of 
compounds. The silicates form most of our 
rocks and soils. Combined with sodium 
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and oxygen, silicon forms a family of liq- 
uids called water glass. These are good 
solvents and might be the sea water and 
life blood of hotter life systems. 

At high temperatures new problems arise 
to complicate the evolution of life. The at- 
mosphere Is likely to be dense and opaque. 
Living creatures would have to be floating 
or flying things that could rise toward the 
surface of the atmosphere for sunlight. 
Thciv sight would be feeble but the rich 
smells that prevail at elevated tempera- 
tures would give them a sensory keenness 
we cannot begin to imagine. 

This is all as difficult for us to visualize 
as we would seem difficult for creatines ol 
an ammonia planet to imagine. Even our 
own tropic races couldn't understand at 
first that there were inhabited lands of ice 
near the poles- Even the queer creatures 
of millions of years ago, our revolutionary 
ancestors, were unbelievable until we 
learned something about them. 

Of course, among the billions of stars 
there may be many with planets just like 
the earth as to temperature and chemical 
conditions. Would life similar to ours de- 
velop on them? Why not? But even if 
our own evolution is in progress elsewhere 
it might go at a different pace or in a dif- 
ferent way with humans not the lords of 
creation. It was just an accident that at the 
strategic moment in geological lime our 
brains were good enough to make up for 
our physical imperfections. Elsewhere it 
might he that the insects, birds, or even 
trees are the dominating form of life. 

It is amusing to consider what might 
have happened here if the giant birds of 
past ages had continued their evolution. If 
they had used their claws to put things to- 
gether as well as to tear things apart, adap- 
tation might slowly have given them skill 
in doing so. The result today might have 
been a bird civilization not essentially dif- 
ferent from our own except that streets 
and most methods of transportation 
wouldn’t exist. Humans would be an in- 
ferior race obedient to the shrill commands 
and threatening talons of the lordly birds. 

Science doesn't expect ever to learn of 
other beings in the universe. Even the oth- 
er planets of our solar system are too far 
away for us to observe whether life exists 
on them. But what we have discussed 
gives us a better understanding of our own 
life and our place in the universe. 






— MORE VITAL TODAY THAN EVER. 
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— AS MILLIONS KNOW 



YOU DON'T NEED TO BE A MECHANIC 
TO UNDERSTAND THIS SLOGAN 
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Television Trains Home Guard 

(CoptEnued from page 31 ) 

center of streets clear- They should not 
park closer than 25 feet to intersections and 
should leave at least 25 feet of curb clear 
on both sides of any fire hydrant. 

Specialized training is also televised for 
fire watchers, rescue squads, messengers 
and drivers. 

In Lhe case of the special lessons, a list of 
questions is sent to all civilian defense 
‘'schoolrooms 1 h and the person in charge, 
usually a policeman or fireman, asks ques- 
tions from the list to ascertain how well 
the lesson was learned. 

Since “live” demons (rations* motion pic- 
tures, slides, maps, lectures and round ta- 
ble discussions may be included in a single 
hour’s session on the television stage, a 
staff of more than 50 experts is often need- 
ed to put on one shmv. 

An example is this program: Beginning 
with a vivid motion picture of incendiary 
bombs raining down on London, the pro- 
gram switched to New York for sequences 
dealing with the insignia of air raid ward- 
ens, the warning flashed to interceptor 
command headquarters upon the appear- 
ance of enemy planes, siren alarms, the du- 
ties of senior and post wardens, and the 
system by which the city is divided into 
precincts, zones and sectors. 

Gathered in the NBC television studios 
in Radio City move than twenty wardens, 
men and women, asked and answered 
questions concerning civilian behavior 
during a raid. A police lieutenant answered 
questions the wardens missed. Observers 
of the show were advised to keep out of 
subways in case of a raid, to seek shelter 
in the nearest building or to lie down on 
the ground if no shelter is near, to lock up 
pets, and not to gape at aerial combats. 

Demonstrations also show how to handle 
injured persons with fractured bones, how 
to control bleed mg* how to apply artificial 
respiration, how tile "iron lung 1 ' is used, 
and even dramatize the proper way of car- 
ing for hot water bottles, gloves, boots, 
swimming suits, hoses and other precious 
rubber products. 

The result is that Americans in the tele- 
vision zones are rapidly becoming wise in 
the ways of the war ridden world. They 
want to be shown, and television is show- 
ing them. 




If you drive with dirty engine oil, you 
buy more oil than you should — and* 
more often. Dirt clogs the oil control 
piston rings* and they cease to perform 
their function as oil economizers. 

A new AC Oil Filter Renewal Element 
keeps oil clean* and removes rfwfl/fliw- 
tiotir You can safely continue to drive 
as long as the AC Oil Test Pad (used 
by your AC dealer) shows that your 
oil is clear* Thus, you protect your 
engine and get more miles per quart 
of oil. 



SEE THAT YOUR Oft fS CLEAN 

Have your ell chatked far dirt 
With 4 A AC Oil 1 «if Pad 




Whenever you have 
your oil checked, a j k the 
at re mi an ( to wipe your 
gauge stick with an AC 
Oil Test Pad, Then , la&k 
at the Tat Pad* The spot 
will cell you whether 
there's dirt in your oil, 



AC OIL FILTERS 

Gef the Dirt 

for tniinaE qot tlf^tdr equipped, 
there'* 1 fumtilvlE AC Oil Fillct 
whicb your dealer can bitill in a 

j-tiurd tijTM?. 

LOOK FOR THIS SIGN — There 1 ! cna nuar you 

NOTE: F njfjn w rfr* nf yrtfc-r %+rviw 

m*rt as tn when Qif thenulrf he 0 

AC SPAR.K. PLUG DIVISION Gm*r*tMvten Cerpvrrtiv* 
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DRILL PRESS OWNERS! 





HERE'S 1 TOOL WITH S DISTINCT USES 
THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 

’50 



PLANES ft SURFHGES * PMElS ft tEftM 
ROUTS ft gROO^Cl + fi ASSETS - TENONS 



*7 



EDHnilC 



Converts- ANV drill 
Into a iln- uvln£ P low plflitf, 

M-nelvr. lononcr. e-tc, Surl-BC# Frt- 
i*br± HI Qt tOiiSh *fil"^ M'* 

hna%ty aurlor-es W *R*ta imqoUi- 
ii-cti. Saftl Gw>r*Hi!fl*d hjrmloLi to 
■drill prOLi.ThDUHn^S HOW ■ H N^r bCILID 
Qhl M ONE ¥ BACK. F UAH ANTE E, Full 
rrfund d-ii 3 day trlsk 5 M I OK -0 pr«C 4 >d 
C n nref i pi «f *7.50— Of COD, TOW 
1 ISK NOTHIN^. MOu litant^rr, 

BO rrp n Tuor , -)*;■£ *.neli i fcp-rtj. n jdg, , D^E-r^l t. 




FREE 

Send tor 
It NOW 



V*u ll wiLni th\% BijjFREE 194--? Bock that 
shows Everything Ln. Kadtoi He*e's ever >- 
thinfi you pu-ed far radto MrviciPK- far 
CT'pcrLmcni. fa: Instruction fa the alienee 

modern RadLol Morcthiln 13.GQ0 quality 
rii^lo liemc — r-t place men l par la.bMik *. 

lab Sr.d -li^prtirim^plAl :'i : r he I 

lowest prices! Send for this FREE Ca:alojf | 
rtGV.'-^ilr.d don't 17 tLfi.fi tfc* (w$ bic tKKi^ f 
values described b«low-~Tlicy , r0 a "nuiBi 
foe Etferyoae in Radiol 

Rndis Bulldees 1 Haidbtch. 

Every one En radio nced&ii 10^ 
adib Dfclinn*ry. Comptet#, J ., 
alunbk.deftnep all terms lO^ ^ 



aaa wist jacks on om, 




SLEEP OUTDOORS i 

ON YOUR VACATION/ 

Scnrf for "Ouhioori With Tb-JijI.CO" — 

te-lClOK famous Cwrup tricks and trail SCCPfcLS 
to make ytiuf fuitduor vacafi-t'an fflore com- 
forubk, plasun^ and site, Sec styles of 
Tf-puC-CO alctj>in# bass md ythcr outdoor 
cqu^fmi^JiE in heau|iM edvri- Write EO- 
dny — U a i FREE! Add rus*:. , 

J| K The American Pad A Ttnilla C«?. 

P-apt- 5-I r <af**nfl*ld l Otifa 



g*vtj lour jiuto—upred ■nF'*tw'r* flfljrffifartflhJy — 



1 on ml Leo- per ifaJJunl Fearful Rait lnu LhiiriLlKS 
JlLLIl C-DlllV. ' F'lonllnc UrL*V™nn J.:i'n.i‘- Alii Ll 

ClUEdi, EEtttrlC Hgftw faF m\* nkEbt mu. 

i.-mi# wtM- 4-1 brut-L'. |Uiih]i-Hni EiJ^-P. COIL 
MiTfcriftH fnn:[ *(irf ptf.r WJtQDli , 

UnnblR All rvrw tirtfcPE until July I. r-» 
nM>t thMt with di-arnhf' priaril^ WriE«E JfiK 

CUSHMAN MOTOR WORKS ff*! 

DfCt. 17 LinEUln, N# hr ■ V 



EASES STICKING DOORS 

Um Dwtf-Eiiec-li'W a crayon — for thin^ 
that stick or sque^k.^doon, drawers,, wln- 
dowB-i latches and frlcifafi cat child . o^rcwB, 
alppera, cu.-. Clean, w™tW- praaf* 
long laietintf 1 - Punr- Piwe MfmS^ 
Mu^kCtfon. MEchifranr 
In mftilltg contain*!- *t Ndff., AiitO 
AccwDDvry, Daj>L, and Plan* Sloni. 



FLOATING 
DRIVE , 



<f Beginner’s Special” One Tuber 

(Cc-nlTpiued fe^m page 157) 

screw on the underside of the base for 
mounting the ,000365 mfd. (365 mmfd) 
variable condenser, Check the correct pn^ 
sit ion for the mounting screw so that the 
condenser wilt be mounted flush with the 
front edge of the baseboard . The 2 -meg- 
ohm resistor (Ri ) is a ^ 2 -watt carbon type. 
Mount the coil on the baseboard with china 
cement, see photo P, Use ordinary hook- 
up wire with push-back insulation for the 
circuit connections and solder every con- 




nection carefully with rosin -core wire sol- 
der, A detailed list of the materials is 
available from Popular Mechanics radio 
department without charge* if desired. 
Scrape the enamel insulation carefully 
from the ends of the various coil leads be- 
fore soldering, and keep all coil leads short. 

Connect the flashlight batteries as shown 
by soldering leads directly to the positive 
and negative ends as indicated in photo E. 
Check all wiring carefully before inserting 
the tube in the socket. All battery connec- 
tions are clearly shown in both Fig. 3 and 
ihe schematic circuit diagram Fig, 4, Using 
this type of circuit, the 6- volt B -battery 
supplies plenty of plate voltage for any 
good pair of 2 p f)0fl ohm phones, l r 000 ohms 
or less in each phone unit. The antenna 
should have a total length of at least 50 feet, 
A ground on a cold-water pipe is recom- 
mended. To tune the set* turn the variable 
condenser until a whistle is heard. When 
you pick up a whistle,, back off the variable 
resistor until the whistle stops and the sta- 
tion comes in clear. The blueprint number 
for this one- tube set is R-305. 
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If You Can Drive You Can. Fly 

(Continued from page 75 ) 

er it is to land. The baby of the species 
WOn T t even tarry your family; to seat more 
than two it needs more power t speed and 
room on the field. To gel that you sacrifice 
safety. The light plane, so called because 
it weighs five to ten pounds per square 
foot of wing area compared with the 25- 
pound wing loading of a transport plane, 
is as light and slow as engineers can build 
it. To this it owes its low stalling speed 
and ease of control, its ability to slip into 
the nearest cabbage patch when the unex- 
pected happens. It will glide 10 feet for 
every foot of altitude: from a half mile up 
you can choose a landing spot anywhere 
in 20,000 acres. You may fly 500 hours, 40 
to 50 thousand miles, without engine serv- 
ice. Piper Aircraft says you can fly at 90 
miles an hour with half the concentration 
you need to motor at 80; that you don't 
have to know any more about a.i airplane 
engine to fly than you need know about an 
automobile engine to drive. 

Aeronautical design has traveled a long 
road since Kitty Hawk. When men first 
experimented with wings it was supposed 
that pressure of air under the wings pro- 
vided the lift. Today it is known that 65 
percent of the lift is suction created on the 
upper surface as the wing rushes through 
air; only 35 percent comes from pressure 
beneath the wing. The first wings were 
flat surfaces, and they proved unstable. 
The airfoil was developed, its thick leading 
edge and curved surfaces scientifically cal- 
culated to provide a smooth flow of air and 
thus the greatest lift and control All that 
has been learned over the years in the air 
and in wind tunnels is being utilized by the 
designers today to produce a safe, depend- 
able craft for the average man. 

Flying a light plane is fun. Two men 
crossed the continent in three days In their 
"flivver" plane, spending $30 for fuel It 
is the plane for the business man flying of 
a summer's evening to join the family at 
seashore or mountain resort 300 miles 
away, for the rancher remote from centers 
of supply, for factory machinist or stenog- 
rapher who can take to the sky any even- 
ing or weekend and shake the world away. 
Even the army is taking to the s: grasshop- 
per” plane, buying fleets of Piper and Tay- 

(Continued to page 172) 
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In f-vf.ky branch warfare ^ in y 
field of industry— in nearly every kind 
of repair bu^in^ia— there are pr-odu^liOh 
and maintenance jobs on which 
r*rn J-nJk-r the pJaee oi FILES. 

And this is no time for fries whioh, 
through poor quality, waste time or lead 
to inefficient workmanship. Whether 
you're in training lor a war-industry 
joh ? or as a repairman ore engaged in 
making cats, trucks, tractors, imple- 
ments and appliances last longer — it 1 a 
worth iookLnjt for the file brands that 
carry the sweeping guarantee of TV^Jve 
perfect xfl every dozen; NICHOL- 
SON and BLACK DIAMOND. At good 
hardware and mill-supply houses. 




NICHOLSON FILE CO, Providence. EU..U.5.JL 

r.LJ.JP t ,, iJiiTtT.|]ii yCant. /'art i/p-pa, Aini.J 



NICHOLSON 

FI I t*|k FOR EVERY U S.A 
1 IkbW PURPOSE 



.. -j 

Free TE&Hxk-i,t Bulletins an Spcci-a! Pypp*+# 

Ml«s for Stfemlnt Aluminum, Brasi, 

foundry *nd Di# CPitJufl*, PlaitSe*; Shoaf 
Tu-OLh and Lath* fiEInf. Nam* orm wanitd. - ■ 
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BENCH 
LING 
HINE 

K e v prec rf i rr h 
unit i«>r shf pr^ 
dLicdan of many 
.1 vm.tl] irut 
nrmfltacm p , m ?s 
rhf cftmpjii; Ailns 
Milh'rik Machine. 
]t hniiiik^ I lli Full 





of motorist* trjtlav un; 
rubber rnn<l j£aMN' 
lifEi t)J thuir Hull 
toCciiniwisBes, Brlv. 

NU'ts llie neeille ^s 
r ot wasted ml Lea. 

HULL MFC, CO.. P. 0. Bm HS-D7, WflRREH, OHIO 





FREE TRAILER PARTS CATALOG 



Wd']] h . l y (■ you TiiL-n wj cm^-ui-ra, ipririfA. v^IippIh, 
E-raiipfeitTH. qcIlLilav-'Ni *1 nb, W-il^r pnrn?is. h-r*li-vh. 

rirfrl-tr*r*i£iPPN. tua-d-i-, liTnps. l-ninde o’l'l wt. rtv 
Nifii|:->. ruMiiiiiri', ill cfes« every tiling. an^nl-fi] dlr-- 
■ "LlJl L Hi ill l"r b ’ WAT I H N AL ¥ nAILER Etifu I PME h T 
ca. 6ucr«^'TH tn Kwl-.A-Vaii liuritftrlM, Trtr. 
&*!*%- P- *** Wf- Wl Fnr*n ■ ■ n HiL^utnt, Wu. 



ft'WpEri* J’bu *eJ 
jLHHiU'ir TnrirHcf 10 m. J Oc 



SiT ?fi 95 



REAL ENGINE VALUE 

The Cj. II. Q. LB & tu min lure |yj*olirae eHcm* 

LlI ik L n.-nlly upcmlcj. Over Ifi.tKHl hwjIiI iu 

Iht ]:Lit yfrJtr. Nil Mr :V r >iir hvLiej rin ■ E-n I my 
Ukf Nem fmprmtii ]£M2 modrl kii |«r 46.95. 
AfcfldbteJjf rumpUlr. wjUl He »j] 1 Wilder, wr, 
IhUihl, Icik LFiii'l 1 1 :■ r i h , nil*. Only jl ftufnv driver 
ucctl-od Vor btiftTH. plane* midget earn. 

AH IS firknrnnliml. i^TJid Obly f I SAippfd 
C#iU\i C\ O . £>, sr?tm (drjf /fiir J ’Jfjrs 

ri/i irJ«r w 1 dc /w Jsn&r/ r-j.'i si'll.- fii/ AjuiuiJri-iLv frf 
tfaJ-W. QH4T fltfOGlf Wetws. 



GHQ MOTORS, 



New York, N. V. 



'Fp TftA&E CAMERAS/" 

iTrtii’.p-T-rHiT «Uuw-uic*an your am* m Eownpi« nnroi 
used mod*l oS yooi cholo*. Wail* giving daKriptum. 
ol pruM-nl cmmuTt. ud 1* 13 u* phll ^du w*nt WriJ* 
far £ih MOVIE W ETTili Baja*innram, D*pt p 




AUTO ENGINE SPEED CONTROL 

GOVERNORS 



— pr Qivr. ioEudnut *ip£«d to any miLkft ftf 

buto or truiak Onfli.ru?., rvp;Lri.SleHri tif luad ehanKCP. «i"Fl*h UB4:d 
for povft'.T. No bat Lot governor can be merla. Fully fiiifiran- 

kt(l CtimjiJett 1 , HiJiipla KnftlnJttloiVH. f'^UFieMirH +^i RTiraR r, i 

and cstablwh^d apoTb, Montresd bmDcb, 7r?4G l^'laenmn 

nr^ldn, CAND£E P 123-fi Llaworivn St. F Lcrt Atl£«ks. 



lorcraft and Aeronca courier planes that 
will bind on a handkerchief with a message 
for the colonel. 

When pioneer automobile makers were 
trying to overcome the resistance of horse- 
and- buggy days they fashioned motor 
buggies in the likeness of the carriage 
even to the dashboard whipsocket. Now, 
to ease the motorist into the cockpit, air- 
craft builders are styling the pilot's com- 
partment like the highway coupe, The 
stick has become the familiar wheel, which 
in recent models steers not only the aile- 
rons but turns the front wheel of the tri- 
cycle landing gear. Side-by-side seats are 
taking preference over tandem arrange- 
ments. Cockpits are soundproofed, uphol- 
stered, heated. Dashboards ape the family 
sedan and the glove compartment and ra- 
dio are in the same niches. You're at home 
when you climb behind the wheel. 

The skyway map even begins to 3 _ esem- 
ble the illustrated road map, and next 
month we’ll tell a bit about the way you 
fmd your trail in the air* and what it costs 
to fly your own. 



"You Can’t Catch ’Em 
Where They Ain’t” 

(Continued from 53 ) 

may shout at the top of your Jungs when 
fishing, but don't tramp around, and don't 
expose yourself carelessly near the pool. 
Approach a stream carefully, sneaking 
along with as liitle vibration as possible, 
find a spot where you will be sheltered* and 
toss in ynur bait as gently as possible^ 
Wading should be held to a minimum, 
Some streams require it, and when they do, 
enter the water as quietly as possible* at a 
turbulent spot if you can find one, and then 
walk without splashing. 

The less you use sinkers, the better. 
Weight keeps the bait from drifting nat- 
urally, and wise and big fish will get sus- 
picious and let it alone. However, some 
weight is often necessary in swift streams* 
or where large snags exist. 

Much of our natural game has been dis- 
appearing rapidly before the approaches 
of civilization, but this fate is unlikely to 
overtake our game fish. Almost all states 
that face depletion have created commis- 
sions for re-stocking and scientific study. 

Fish are artificially raised in centralized 
location^ millions at a time. From there, 
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they are transported to fishing grounds 
predetermined to he suitable. Transporta- 
tion alone is quite a problem. Milk cans 
are used for containers, and frequently 
they have to be kept cool while passing 
through hot regions. Trucks are equipped 
with oxygenators which keep air bubbling 
through the water. When pack animals are 
used, sloshing keeps Ibe water aerated. 

Little fish receive fastidious care. Their 
tanks are careful ly drained, cleaned, and 
scrubbed at regular intervals. In some 
modern plants, the water is cooled or heat- 
ed to just the right temperature for maxi- 
mum growth. Food is usually a mixture of 
raw beef liver and clabbered milk, put 
through a meat grinder to insure no lumps 
or strings to choke the fish. 

All this adds up to a steady growth and 
improvement in fishing conditions for the 
American angler. Scientific management 
will keep the .sport alive when otherwise 
it would surely die. 



New Sources ol Alcohol Found 
To Meet IL S War Needs 

To moke a single 16- inch naval shell re- 
quires 140 gallons of alcohol. That Is one 
of the reasons the demand for industrial 
alcohol, essential in the manufacture of 
smokeless powder and other munitions, is 
now running 300 percent above normal. 
Efforts to tap new sources of .supply and to._ 
speed up present processes have resulted 
in three recent major developments. Sei- 
rs elitists at Forctham University report that 
they have discovered how tq break down 
nonfermentable sugars in corn, wood and 
paper mill waste liquors which exist side 
*** by side with the fermentable sugars. This 
may result in a new industry producing 
alcohol from materials that have been ig- 
nored in the past. Experiments at Iowa 
State College reveal that common bread 
± molds can be used in converting grain into 
alcohol with greater speed and efficiency 
than the customary malt. Use of the molds 
would increase the alcoholic yield of 100,- 
000,000 bushels of corn or wheat by 25,000,- 
000 gallons. A continuous fermentation 
process for molasses that speeds the cycle 
from 50 to five hours has been developed 
at the Seagram Laboratories in Louisville. 
^ ■ 

dTo learn where to buy commercial prod^ 

" ucts described in these pages, see the index. 




SMOOTH- ON SEALS CRACKS, 
i STOPS LEAKS, TIGHTENS 
9 LOOSE PARTS . . . QUICKLY 



4 

4 

4 

4 



Anyone can ea^ilv make lasting re- 
pairs with SMOOTH-ON. Leaks in 
pipes, furnaces, radiators and boilers 
cost only a few cents to fix the 
SMOOTH-ON way. Louse screws, han- 
dles r casters and knobs can be made 
tight ami permanently serviceable in a 
My with SMOOTH -ON. You can use 
SMOQTH-ON for many repairs on 
your ear too. The war makes replace- 
ment of worn, leaky or broken parts 
difficult if not impossible. Do as ex- 

I jerienced repair men and mechanics 
lave (lone since 18£ki * * , keep a can of 
SMOOTH-ON handy* Buy SMOOTH- 
OX in l\fi-oz 4l T-oa., l-lb H or 5-ib, cans 
at yonr hardware store or if necessary, 
from us. 

MAIL THIS COUPON ... GET THIS 





3)oitwM SM00TH-0N 



FREE BOOK 

■to JIILR-C- .1 I.iIIeM ii i ■' > li. -with 11(1 I U'l.-.r i ji L irj-iLy 
win iv,- s hu\v Ur Kn<i i» jhiutiey by uHiiitf 
SMUUTtl--0N In niJik*' nimk, l.i^iiijR pi>- 
|T:-Hi!fE. Yuur enp^ ni-nlfnl VKSiA it ywi 
JU'bd 1 hits cmipDiL. 



SmODlh-On Manutatturinc Cn.. Dept, 37 
C*m mu rij paw Aye. r JErity N. J. 



XAMU 
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isteiidy repeat, Macldae can. pp.v ior ll^rU m 
mk. S*nd TOflAV # nr FREE SAMPLE 
and 111u.DE.rn.tcd EOOKLILT li&wJHMI ttnhnvQ 
alifa bcffloie from a buMne?B oJ YOUR OWN. 
frllilt upoo »ftt«licd cualLiQiLJfl. Act at Q<na^ 
WARNER ELECTRIC COMPANY 
215 W. Oti to St.. China* &_ III., Dtpt. 1M 



Now Plcrfes CHROMIUM' 

ALSO COLD, SILVER. NICKEL, COPPER. ETC. 
War Pftmm/ — Yw PralrfJ 

j New, Tttteoted invention n>; slte-H pg stable 
big e&minzi AT HOME, Septate outo- 
I part 9—^, 'on 2rtietoi ™ tococ*, atgn-g, ftnireL*, 
rcfllnymtilH. ule.iVri-LlI cIUiliIiLCj epartliiia. Q£vf 
coat erf rncrtal — with HtfPke 6t tiE'LdsJi. t'-i*y r 

altaple + ftusc-k. CcQiiliK Ctold, Slvtr, NJckHr 
■Caapilun^etd, Every lEung Fupninhed. Outfit 
cample t(-» ready for use. Ncr shop tequlnid. 

Clear from JJ to £5 00 hwTrlnlifrtLmebuM- 
news^ SrariLL investment pLirta you jo buaiBCIM. 



zsnm 



WARNER ELECTRIC CO.. 215 W. OMa 51. , ChlCa£d, II. , BlfL HO 

Ctoiieiatsi : Sesd me Free Sans pJe and Illustrated Booklet- 



t 

| jYo 

| ,'t ridrf j_ 

LiJ J JL 



Slot* 



How To make your 
workshop pay dividends 




m l-Cfrrri ]iC«W yoa cAtl Mill, up 
ft proflubte *\mn' nr full -time 
in ynur ckiyji borne. TJlIj 

fL-t'-iV 1 !<h"i K "HnTT to Nlilfee Wnnt;/ 

In Wtftfiiwiwk ine" Lh CTiLmnLua 
Trf?h fiTJirTii'^l t^htdf tliJeM. p1*nB P 
?incl HiijjKt's-t Inna. Tells j*ni e^a-ciiy 

wHilL to OLftke, tifiir ro m»Ji* St 
pind hiEln* to Belt it. 3>rarilwj; pL ftU3 

i Ililt. fia^c worked fnr fltheia. 
WaadwtiTKIraR:, the rmw way. 35 
liliht, j-iLpiinunt^ nncl (kfodtlhk 

fOsul rally lfie cnmplete Jwifc 
wLU be- fkiflEpajd. 

Far-iHHi uiiariiriteed or inurie/ re- 
War ire to 

Tha osUd Cn. *D*pt.oex <J) 

gw E, Vienna Art,, WgtAjfcW I 




y 

10c 



ood 

f k Cl'S tnwoffter Harold 

w HlufliMblr Ho, 14 VMJ(*I 



^aulntfl IdEHt UFTO-JJiTS IPEAS L.X- 

tiHTt^ rM Lmateurp; SPECIAL iJHC^Alha 
In rn np w-nrnLa , tClIH-M-. ond ALL klFldl r 'T 
nupFitte*. 3 -I K puitfK— 2 n iif raw wnoili In 
4bluf- -Qri H03EW1I pR'iifl einly 13c The 
CITAFTSMtM vUTina 1 C H VICE GO 

2729 5 .. HDrv St., D^ptr fl- 33 . CMtuftD, 111 . 



First Aid Suggestions for Your 
Radio Sets 

(Continued -from png,e 153 } 

inside the cabinet, or the tube sockets are 
not marked for the types □£ tubes uscd T 
simply murk the tube numbers and letters 
plainly on the metal base as near as possi- 
ble to each tube socket when you remove 
the tubes, as illustrated in photo 2> Remove 
the tubes one at a time: if there is a grid 
cap lead take it ofl first, then remove the 
shield, if any* by pulling it up over the 
tube, unless it is the "glove” fitting type. 
Take out the tube by grasping it as near 
the socket as possible and pull it straight 
up. Sometimes it may bo necessary to rock 
the tube slightly and give it a strong pull 
as they fit tightly. Place each flexible grid 
cap lead near the tube socket of the tube 
that it serves. "Wrap each tube in a piece 
of paper and place them carefully in a box 
and take them to your local dealer for test- 
ing. He will quickly show you ihe defec- 
tive ones, if any; and tell you the condition 
of the others. If the tubes have been in the 
set for several years it is always a good 
safe plan to replace them with new ones, 
saving others that are in fairly good con- 
dition for temporary replacements. Re- 
turning home, replace all of the tubes in 
the set, first making sure that the power 
cord is still disconnected from the wall 
socket, Push each tube down firmly in its 
designated socket* and carefully replace 
the shields and insulated grid cap leads; 
connect the antenna and ground wires and 
push Ihe set back in place before you plug 
it in. Check yottr antenna and ground 
leads, especially the antenna lead-in, and 
replace the window strap lead strip, see 
photo 1, if the insulation is frayed or worn. 
This is a window sill variety commonly 
used in urban localities. If you are using 
a roof or yard antenna installation now is 
the time for an inspection to be sure that 
everything is in order so that those new 
tubes will not be handicapped with poor 
signal pick-up. See that the antenna and 
lead-in wires are tight, well insulated from 
the building and free from tree branches 
and other obstructions. Insulators should 
be inspected and cleaned, A complete an- 
tenna check-up will be outlined later. Tube 
replacements in table model receivers will 
be considered next. 

(To be continued) 
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STANLEY PLANES 

For All Common And 
Unusual Cuts 



Builder ol Lh-e first iron plane, Stanley has 
constantly improved planes and extended (heir 
usefulness until today Ihe Stanley line is the 
-widest and rnegt dependable in the world. Get 
[hem at your dealer's, dr write far Catalog No. 35, 
your complete guide to good toots, 



f STANLEY ] 



Tnide Ed ark 



STANLEY RABBET Plane, No. 73 has 
two eulter Eeats for regular and 
buLlnOse work. Filled with Spur, 
removabJe Depth Gauge and Fence, 



STANLEY jr BAILFY" 
Plane-lamouE Ihrough-. 
out the world for aver 
fifty years, Jgr its 
quaLLIy c4n?t Tuition, 

T-. it 1 rm i— r* rrnH '‘(tonl " ' 



Stanley open throat \ 

Router Plane No. 71. With 
□diuslabk* idiaca which malc^i 
it o a a y to roul the 
distance from on edge. 



STANLEY SIDE RA B- 
BET Plane No. 79, Both 
right and lelt hand, 
f&r side rabbeting En 
trimming dadoes, 
maul dings an d grooves. 



mm saws for mm 



5 Falls Tree— Cuts Log ' L ' u ^ 

6 Fits rear power take-off shaft. 

Drive thru Eucr reduction, 18- in. stroke, 
Ifl-ga. blade, EkwhonuHL to profit, 

OTTAWA IHFd. CO. h 1127 fuiQll ftrWFlU*, 



vitm The . _ > mm 

arkoopaf 



Thfi Ti.irs VW1I 
J lttr ja ill Y^4 v^|fSI]| 
ii jc kx L'. *. V .-I \V$ M I 

>'mt y -■!> i |f- V|7\ 

yarftn, Air tiu-^^3- \ 

IjulLtcsbtii^, fiiU'ii 1 \_/v \ 
Lender.! — i;.S. '5 h -.1 \ 

Army d kni j ulr- \ \ 

fOrLfs — fcir T\rt, Eil- y— 1 

Hi Mi: ML lliiWMfl 

DlTiC. . N.Y.A.. W.l fe .A . 4 

— :il-.:i hui iiIHmM Hif I Mi- \Z 

Tcfidff and ItEe- pLant*, t 

MAKE A GOOD 1 

fAf 



PROTCCr YOUR TOOL'S FROM THEFT 

Wi?l» ■!■-. . > e- 1 1 1 r ■ ■■ T M1F Pin* M -jH ii : tilt 1 -■ 
Jiu^it nr. I n-M l-U.-lt M-d |ii-i r>|ni£ ||E1. *r t,i L f 
midhl I . - Frii>- e ■■■! L ' E-rf " |L|| l-r 1 1 t 

Coiii|i|rtit Outfit 13.50 — PliQik Anritar* 

P '1 J.-’i-il nif i. . ill i ..Ixil cir: .1 >r Iee*. Writ* ri^rtip . 

dmh7nn*tu.. JSltJ.E.-SrjrlSL, FeiII^hJ, fl:*. 



f l LJ FDt W*Af Of Htflry Work 

■lLUMH Ki* ti> u.- : 1H1: i; ; ri. ,■-. -.htv ■ n 

liilcpn. fmm nj-rf jnii .« \b-[i i.>rar nr k . 

Wnr^H mi | Pi I nr \ i m | I.i-s v , .1 IP. r.r. t 

iif-a(a. ComplrLe pinna aurt EUG Cui.nL ■.■■:; 33c, 

LEU-AT MFC. CO.. 33 47 LeJay 1 Id J. r 



HATiC- 



Thp FnJev lllfl tad. h*nd nrw| clHTdlni stMt hftny 
lNuji ihu lipst han*:l rtioi. Vw can iSu oipi-tL noric 

l- u :i 1 1 j.- _ qaLrkly, wiLtmuE uyestraLn. l s aLuti[ L >Uknt- 
Inic t’rEnclptic lirln^i u n i-i, un EwLb Ji.n-k W ynk- 
Ti-rm «iiP. FREE ]JL.VN ibiiwi fvU lu^«‘ 14 t-luH 
XfA JI ™il task blip i Til's-: in Spun? tltne — ru rHEI p 
T*3tlat Scud nuupiin ilu.l, — bir salesman mil fill. 

Prili-c cuupnn art pbitCHrd i 



Want h 



II W. m ■ m M M ■ I I iit'd-H pruEt'dsi^'n of yaur 

I fil ll % ¥ I II I awn? Tin- ii BECOME A 

W m m | I II | FOOT COKRECTIONIflT. 

m. M Kii-ri»i-risr« in this Rr-r-Jily 

nc-fdf'b fi.'iiri^iLriii r'in as 

hiffb ji- ? Th lY - S 1 H Cl wcekLy ^fL-nr n fnw wunksp hu^tie trnini-nj;— 

iir>E ancili^ijl &r ehiropiid J' nu furlhifr -l-: 1 1 :• i t : 1 1 nr^ril, no EOOds 

in buy. -17th year. WfLEd fne ffirifii bri<kkli?t. 



Stephenson System of Foot Correctio 

iagfc ■a»,tn-n , 



Hii fa icy H«W- 

n,l inn-rn-r.nl 1 1 ,, MilH>r 
iillnA biUAkL'ic-u— >Jia 



FOLEY MFG. CO. 

finrid Frr'H Tllini Pin i^tivir 
o u 1 1 4 L l n- . 

NAMU . 

ADDRESS.-- 



your UHMfll/MttltK ULUUK 

S*IHl ISf l«r SIihoI* SHOP TEillU Car Y BLUEPRINT. 

TM Simple !-i>i..|l.l.- RtiJ.i.H-.l ’■n-r ■.■ thnw.nHj l-.r.y,- DIHEI7 1 
FLASH nniS lixU- r-'^turr- “IlL-' PovL ptViiiE rnnor fina 
W*tH»l«i.ttr. tuba ehkih.. pIetLtj? k-d ImIIHv m bfMli .lm-.r[ 
r lz.-« tHMJtlliJl l tlrj-R-lil ara rpd j*lhpr r.iM Hudld now #Mii -hm- hJ4L 
KUCMPEL C HlAAl H1JCK CO.. Bldfl, Li- CuLt±r.b. [fl | OTl 



STANLEY TOOLS 



m OTTAWA 

riRUTR ACTOR 

*r saw 



VitwrW 



for FREE PLAN 
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EV^ 



43 Pages * 200 Illustrations 

xuirh useful Workshop ad- 
uecive picuires, practical 
« ■ Helps and limes. Couuuns cliis 
statement frocn GeorgeT^W^ympuih, 
Bureau of Industrial Conscfvatiort p War 
Froduciion Board: "Tools are WEAPONS, conserve 
THEM. USE THEM PROPERLY TO AVOID BREAKAGE 
AND THE WASTE OP CRITICAL MATERIALS NEEDED 
TO WIN THIS WAR.". . . Make your tools Iasi longer. 
Ger your TREE copy of the Dlsston Saw* Tool and 
Tile Manual from your Hardware Dealer* 



HENRY Dl SSTON & SONS, INC., 711 Tacony, Fhila. P Pa , U.S JL 




PAINT STRIPING TOOL 



1U1 



■ ■ ■ in. 



BRONZE FOUNDRY Workshops 

Mak* rmz mvn rtEElrmi Dliunlnum. cnjiDci, tirwjEG, illcer. Feurulty 
iitB ill aJ libit: Li: Llrae uriAn Un-Luilasi* 34UU ]>£. F. t-ur- 

■L-feuuti. $IT.M, *34.00. f.fcb. K*IIPia Cllr- Rrw. CSkuIilf- 

KANSAS CITV SPECIALTIES CO. 

P- O. Bn *022, Oopt. P-22 Kaiiui City. Ms. 



ONAN ELECTRIC PLANTS 

ALTERNATING AND DIRECT CURRENT 



-1* 

m 



Pwlim Cuifr^nl, fMifl V-ClCy I v'*-*:-- . Jmt I'.UIU.-i, 

tii.'uni -I I III- 411 f. JLLIC ILL ILUiN'iiH . . . 
^ IJpL ~i‘‘: L i |j - It, Jta>l: > Mdoni, AM Apjilmircfl 

ChfTT if MCK.K MODELS — XM au »,«M W*cr&. 
An> Votup — Any rvr r 

C*M4rlflfePhn 4. U. -D.C Typiri. 

hl lAUftl. V UlS .lUlum..! i. |1>-.i L .. 

h - OOMI'-LETE. HEAUVHw ClPEKAnUM. 

TlimjtANON 1^ CHt lv- MJ. tAKTS 
7 ur list lYQfcUi 

^ rtn Tm- L^xnrriclT Uaudii 

d; w. o n a n & sons 



JG7J * 



»— ■ I*. MIKM 



Thrills in Davy Jones’s Locker 

(Conllnued from page 6H 

final burst of rage. Even with the lights it 
was difficult to see now because the bot- 
tom had been churned up and mixed with 
the creature's “smoke screen.” 

I now gave the signal to raise the ob- 
servation bell and my robot to the surface. 
I would later return to examine and pho- 
tograph the octopus and to recover the 
treasure from the ancient Spanish vessel. 
The winches and the drums began to turn 
in reverse, reeling in ibe bell and sphere 
n$ you migliL reel in your fishing-line. The 
derrick at last lifts the huge steel robot 
from the water. Swiftly and efficiently the 
crew swing it into its bracket against the 
bulwarks and brace it. unlock and open 
the trap and speak to me. I crawl out with 
the aid of one of the men no more excited 
than a man who has just stepped from a 
modern elevator. "Sure, I’m all right!” I 
answer my electrician. 

It's a weird picture to those who have 
never been down. Yet it is not a page from 
Jules Verne and his “Twenty Thousand 
Leagues Under the Sea.” It is an ordinary 
business trip on one of my salvage expedi- 
tions with the deep -sea diving robot, in 
search of sunken treasure! 

“Vv 3- ^ — ■ — 

The Iron Horse Delivers 
The Tools of War 

(Confirmed fr pm p p g g 11 } 

The average troop train consists of 14 to 
20 cars; 10 sleepers carrying 39 men each, 
another for officers, two baggage cars, one 
for the army kitchen equipment — -all mili- 
tary units serve their own meals except 
the Air Force, which enjoys dining car 
luxury — and additional cars for heavy 
equipment. Artillery units move on freight 
trains of 10 to 25 cars, with their men con- 
stantly guarding their guns and trucks. 
Smaller groups of men, of course, travel 
on regularly scheduled trains. 

One railroad alone moved 200.000 sol- 
diers and equipment. Another was culled 
on to furnish 1,500 flatcars, 286 automobile 
cars, 200 tourist sleepers and 89 baggage 
cars to transport one unit, A motorized 
unit traveled 3,000 miles in four trains as- 
sembled on short notice. One division re- 
quired 04 trains. 

Early this year the government issued 
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an order which meant that 2S,.D 00^000 bush- 
els of com must be moved by rail. That 
called for more than 1 5,500 freight cars. 
The cars were there at the proper time and 
place. Til is was no military movement, but 
it h s one example of the gigantic tasks the 
railroads can take in their stride through 
the “pooled management” of the Car Serv- 
ice Division of the Association of Ameri- 
can Railroads, 

From its 22 offices this Division super- 
vises the movement of loaded and empty 
freight cars between railroads, anticipates 
the needs, prevents congestion of loaded 
cars at the purls or shortages of empties 
where there^s a load to carry. Before the 
tremendous grain crop of 1941 matured the 
Car Service Division ordered eastern and 
southern railroads to send a huge fleet of 
empty box cars to the wheat holt, and there 
was no shortage. In October alone 175 T flOO 
cars of grain moved. If unloading facilities 
at a seaboard terminal are overtaxed — the 
bogey in World War I — Car Service issues 
an embargo halting further shipments to 
that port until congestion is relieved. If a 
big manufacturer fc *hogs” idle freight cars 
on his siding. Car Service embargoes the 
plant and it will get no more supplies 
hauled in or products hauled out until it, 
cooperates in keeping the cars moving. 

Shippers, however, are now cooperating 
to eliminate the waste of idle cars by rapid 
loading and unloading. And they have co- 
operated for nearly 20 years in regional 
Shippers Advisory Boards which arc the 
“crutch'* on which the Car Service Divi- 
sion leans in anticipating freight volume. 
Every three months these boards gather 
from their 20,000 member shippers, who 
load or receive four-fifths of the nation's 
freight, information on their expected 
freight volume in the ensuing quarter. 
From these reports the Shippers Advisory 
Boards issue their forecasts of freight 
movement. Their judgment guides the Car 
Service Division in providing cars when 
and where they're needed; and in the last 
six years they have been right, on the av- 
erage, within 31*2 percent. The biggest er- 
ror in estimate was 6 percent, in one pe- 
riod when an expected strike did not ma- 
terialize. 

Even the war, which has given the Car 
Service Division a 24-hour problem as- 
sembling the rolling stock for trainloads of 
(Continued to page 176} 
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METAL SAWING ^ 
MADE EASY NOW! 



Vehi'H m" -all er mrlal 

more qukkJy, tailiy wihfi r^il J'D ■ ■ ||£ U | - 

Jralrd Imohkl <H and auvmy 

hinis on wlinon, is \ p. C3'E oF 4iund -and 

pawn r hgtL i?w blecri.. Fr^mvi and bond 
Uwl, j-tcri bargain a’ ha'd-a'i aFcrjn 0T 
■Mild dim« ^ilh lu 1 .' |> j H 1-j Cpvtf handing, 
r*D>l>Piq dimer. .- 



Cleniaart B<*pfc. IpC-j Pnjj-' ^7 Middlfl^wn-, N. Y t 

Entliai-cd li difr.p For "MflFol C^dir-B" bcot c«v posFpa d. 



■ 4 M-n-cU iBri BlD-d*| 
dr17 L^-ti HfiMN 



LUMINOUS 



BLACKOUT 
SAFETY ITEMS 
GLOW m THE DARK 



BLACKOUT SAFETY KIT . . . Sl.flO. OmUiin^ VLctwry BuLIdei 
3 0C, Omnlt-uiiL 2n>i', Ann ISniuL JIftc. i J :i L BhthI LlUC, PLritil-iC HJaj; 
20ir, FJjuiitn V-KIn 2flc. S|>trtJlLL prict* OH QUMtltF pdfi rha**-*. 
FLUORESCENT OUTFIT N*, 4 ... 5S.PQ. Complete equiptrtfcBl Jur 

enpericuL-nltf wlUl flU4»utatit Cu-ioru and Ultra- YLuSet DJflckLLgiit. 

STftOBLITE CP.. Pcpt. P, 35 W. 52 5t. t New York 



YOU’VE ALWAYS WANTEO THIS 




flnft fcIfriiJr* (rurM^r- ipHr-lcly nnrl nn^-iK- 
Applied fill | •iai: 1 1 ■- 1 - i n i ml i.hil rn . i-nli In i't:i. imiiLI-si 
pliiiL’U. tiV’klr 1 bOM H-mn| 'arLiiLLiti V. iMtlfr iMF-E"' 
imrl dnsnili Qf i'pIIilt Ijkmji., C^lon— UntwHi 

H-lu-p. T.LiiiH-. Hjninple-tc- DEdUMt- Kie sa.Gu. 
hw^flar Kil pi.Hk.- . vur.-tTy C II lor. Order Te- 
«*■¥■ Uvc h-utiurijij l’,M.. i'ace j-1, >,u|ii. i\i i i 

rorr. white fob ow» complete cat- 
r ntt . ru n-r. n f many ciThch items 
[i i ■ r'i <■ r -i 1 Cennuiit Cii. . Df£t_ PM, Hdl h+G rll. III. 




fc-Al 



I> TliMV>»:rnpi.L 



W.fttLa III"' r:iFV liwiiiir"" : -i ■ ‘■■-.n’ 'I .. ■ PHOTO 
INI.ARClCMENTS r.H . .-.I, 






jur liulil.i ' 1 llii r^n W'«II 

e ’ ■■•■>••' - Pi*n1 

venrnl fend ptbn i 

Vvir •■■•■'■I Se r-i-h »:iJ l«-ni Th*- E.Ia.I 1 1 j ■ ■ ii 
].i.!:.i,: AUTOMATIC. > l> K-^~»-r|.--i.. *■ t- 

ii , irr-l .1.1 -i- COPIE* F^.JI 

FLETE. ■ I inp: rirrill.ir FWEX. rfrli ANT 

■rrin fvaronmd after Ju nr di<<Ai £ m ~m m* 

I -J l- I Q. 14B Wetl 23rd St., Neh York CJlv >IZC 




WITTE DIESELECTRIC PLANTS 
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WTTTE EHQIHE WQflKS, 174 -ft Oakbiid tw, Kmat Cily.Mft . 

Mochinijr'sToorChGsr 20 "ii 12 yi"jia T ^" 

'• lnr cop El j j rlii-ht, irOEM rrjiiJf tuni+rlil Uflfid 

l^Imhil. TaLiKh ]or.|E weaTlinz rnbrl lioLd B-laek m-*! 

. Ln N amur AiLEli vi ldns h-'i^iji] ii liianLlr-u;?. DrHwer» 

Ji'lt lined. wllH nii |jiS l.ni-i InmH . Pricr 

JOHN WILLIAM MFG. CO, 

7 TO W. JaehiAA ET'vd. ChiuuA'. I EE. 

World s lowest priced 

ADDING MACHINE "S.TrSSr 

IDEAL FOB BUSINESS 0 H LY 

□ ft FtBSO MAL USE 

Eoy^ Oni'rnii 1 -- ^ illi ^^al eq'mT 
cj'ly ll iln::-i.T jlirh. Add--. :-i;l.‘ii-in'!:.-. nLi:li .- crun- in 

ii>lli'H r dirliiiiH. E -hum! l, i i | :- -|<i R ■■ ■-, | n . 1 1 1 11 , „_ w _ v 

r^j."-! for Itiwrlf urd of-ur, Ige-jI G«F 1 — 

P . r itisi«Ene«*. iFioome Tam aIhL 3 riicH>l um- MOKET U^-i'K 

<1 1 'AFlAWTF’F. ShT'i ill Ii Jh i in' :a ill ;iriiJippK^ F'a, v im - IIii.tIi Oiil y 

SJ.fliU ptua T»flNaeL‘. iHOiaJ fi:|| r-„a|ih If nU(»kle l!. M.l 

tKKh in I □ d Jiy l ID rifft df I i !l il t(-d . AO E^TS W| DTi , 

CALCULATOR MACHINE COMPANY (Miri.) 

DEPT. U1 P, 0. BOX lilt CHICAGO, ILLINOIS 





tiinkii and aiiplanc parts and trucks and 
petroleum and munitions, did not upset the 
calculations greatly, for the volume of con- 
sumers 1, ^tirjds is shrinking as the freight 
of war increases, 

■Concluded rent month) 



"Bomb Voyage” to Tokyo 

(Conli-miad fro m 5 ) 

board. This job completed, the task force 
would continue on its way at top speed, the 
protecting umbrella of fighting planes once 
more raised to keep off enemy bombers 
which unquestionably would follow. 

Japanese surface ships could not hope to 
catch the speedy American task force. 
Should any be in position to intercept 
however, the supporting craft would be 
able to stand otT the attack. The first day 
of the return trip would be the most haz- 
ardous, naturally t then would come the 
welcome relief of darkness. Beginning 
with the next dawn the attacking group 
would be safe from all attack except, per- 
haps 3 from lurking submarines cnroutc. 
The scouting pianos ranging far ahead and 
on the flanks should be able to spot these 
and give ample warning of their presence. 

Thus ends our speculative air raid against 
Tokyo. Would an actual assault of this na- 
ture be worth the risk to men, ships and 
planes? That is a question which only the 
Navy High Command can decide. Un- 
doubtedly the losses sustained by the 
American attackers would depend upon 
the promptness and efficiency of the anti- 
aircraft fire and of the effectiveness of the 
opposition from Japanese fighting planes, 
which Jatter might nol be so formidable 
because of the large offensive operations 
being conducted in other theaters of war 
thousands of miles distant. 

On the other hand, one can easily picture 
the destruction that 300-odd bombing 
planes might wreak upon Japan, to say 
nothing of the state of mind created in the 
average Japanese by such a raid. This form 
of attack has been most feared by them + 
particularly because of their over- popu- 
lated cities and their flimsily constructed 
houses* so vulnerable to incendiary bombs. 

Japan knows that so long as the Hawai- 
ian and Aleutian Islands are held by the 
United States as potential springboards, 

(Continued Iq pag^ iBl) 
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Bean's Saddle Sport 
Oxford 




Mon’s 
$ 5.65 
Postpaid 



Hade of white elk with brown 
calf saddle Full leather lined 
counter 'ivLi.lt white drill vamp 
lining. Dark red rubber gristle 
sole that will outwear leather. 
Men's: Sd.Go, ladies": SI. Go 
\ tosl ] m tel . Hend for new sp ring 



L. L- Bean, Inc. 

269 Main Street 
Freeportp Mdjrif 

jlf/rs T Fishing and 
Camping Specialties 



Tower Cost 

rSEkBUILDIIlG P1ATERIALS 




MKM OF FORESIGHT vmUvt tJit biff 
b L d L 1i L- ti-idny In (Itt? h lih'inff i r. i d i i : ;1 r >■ . Bii4 
4hpp<irMiniLy TWpplylnn IflCfUlv Tnruln, Lnw-Cu-sL 
infrrnantJii. bliltiliaif mutcrLiiLa, 

GliT kljAnV Tfl SUPPLY tli in cl i-Mimd In your 
Lii-rnLilly. YOU tun build up a mod- 

KFra plfint (rtftrt ft umieIc miLrliljra Hit 31SQ.Q0. 
INVESTIGATE— Saw U tile rime to it«i 
M'-llaV. Write tnduy for nur Tj||j £-HUduj£ 

Nu, 7 2 mid un^y payment plan. 

CONCRETE EQUIPMENT Cfl. 
siaoil.iwj Avi. Ha I Ian dp Midi. 



BuHd fttod&ts ifte Men in the Mir Force Bulfti 

CLEVELAND ¥♦" SCALE WAR MODELS 

BRAND NEW! ^ 

^ M" \irv*faa ie.hi>«n ul ri^liU.. 

' 'OnaMftFliiiit" K it r ; I -T-b.U.W 
-H"' V- 4 n Tomnl^i-Si Kit SF -77 
S3mH 

I M ■' Kkyp*f k*v IC l^ *v-71 13. 5* 



Bl™tH ■ l'looelnlT* T!L 

(J &lillV KjL. St-W 




4 m " s^-ki^t F'-ne :Tj#:hH]i 
Kd RF-HG,... “ “ 

ALL -Kl ta rvrmpLc^, AC-4fri li'n&. Dr*na*rdlx*ctu SrniL rieffir Utwi r-italoj,'-. 

CLEI/EUHO WCPILtSMfflT CO. [MS. 4i0»tt UfilQ An. tin 'land. Clhi» 





LAFAYETTE BAP 10. Pspt OZM 



Kend fur FkL]l c : l ti l I ■■ k v-tiLuea in. riitliD— 

il mw Lnfnyu-C.Lu rmdiu mudelK^ — 

■C-Jfi'A ]iiw ■i>f r'nlineiiilljf mi.] wr~LiE^-*l patLA, 

OqilSpmjtftt, >| 1 ■■ ib:, ii'i h 1 rt|t':Y i i iei ilLL ntnnrfl- 

uut yaLip* tlc- FCi^i-hniinm mianey- 

uavinp Srnd f:ir yuur L-ifaycUe- cuEuJojf 

TODAY fc I'imny poaiC. card wiLk da. 

■JO-i W. JjiLkinn D Ivd . . Ch i^u-a. (II. 

Pwhtrw 5t> i 4Han.tx. 




If srtoL aatlE-tkd afHr SO 
dinoculnr Co-, 7?i9 &, 



Powerful Vision — S Mite Range 

BINOCULARS 

2Q Dip* Free TrUil $A1S 
Postpaid « C + 0,B. 

Sel^Jililleal I y fr&und. pwretfitl lens tlm 
Kb't! i-Li-jf viflion ti|ja,l lm Ufl viLi. it Iijihi 
ids. liittunee I Adjustable for u 1 1 (IIxLdjihj 
iQil f-yn uUlUis, ttiiiKuLirj ralnu TiLt^i 
himljciTTirti nnac :i irnl BtT;+^d GUARANTEED. 
i5:iys (ree tr5n] iminrF rctllJKled. AmcrlCBTl 
Halslfrd, Drpt. F-«2. Chliago. 



CHAW mufBem'M* 

9“ff CARDEN TRACTOR 5 



• 1 tp 9 H. F- Circulars on request. War limits 

production — YOU CAN BUILD 
YOUR OWN BARDEN TRACTOR 



jit tmJ3|l fiLi^L, jnnw*T(:d fry engine frmii wji^h- 

iiLji mzLchi jui'i jiuwi-r move&r, *ite_ Si -012 

biiiip-- ijur pLnnn, pnxtj>nLd r it-tfrnK hnw tfl frid td "t 
ji JTnl-il-'-T Ir^crur, Jua- culli vutlnff, llj;ht p]t>wLnsf, V^ 

L'cc.. d-iKlSi 1 hy '.i i'li I i iljz uml bnll'iiK- up scrup sti^l 

SHAW IttFG. CQ„ *507 Front S|„ GaU*b urg. Kansoi 

SEI.B N«. 4th «... C4l umtuh. O-I SIIZ-Q m J'J Ah., eh.cuiq. Ill, 





"Rust killed it! I forgot to efeen 
out my radiator with San i- Flash" 



A clogged radiator can lay up an auto- 
mobile— cause dangerous overheating 
and expensive damage. Don't take 
chances when it's so easy to keep the 
cooling system clean and free with Sanb 
Flush. Costs only a few cents, 

Don*t take chances on just flushing 
with water. Sani-Flush is thorough. Use 
it yourself, or ask your service station- 
Sani^FJush ts safe irt auto 

cooling system s, when used Accord- 
ing to dir&ct ions on cun. It + 3 in most 
bathremm^ for cleaning toilets. Sold in 
grocery n drug, hardware and 10c gtarea,. 
The Hygienic Products Co. p Cantnn N O- 

Sani-Flush 



CLEANS OUT RADIATORS 



IDEAL Lawnmower Sharpeners 

O GO Liitu ili(J&biej5 fuf ywiisuLf. Earn U]i Lu £2i [ilt wv^lf 9ll-JLh|l- 
rjilnjr I*v.r,if,iwr r B. LUC CATALOG FlLUK. Sftui |WoL 1*1*1 W 

The Fate -Regt- Heath Co n 1742 Bell St, Plymouth, Ohio 





^\V^BUILD YOI 

PraSaileS flL T1IEIKF-TSLADK 

1 F ff h C r A ifjr ‘i It -T 1 . -UoUw 

ThZf L»rt PfH* 

“-w|r- i ; ii 

■MICHAEL ELECTRIC COMPANY, Dc-p 


SAVE 
■ 7 MONEY 
JR OWN FAN 

TIVO-BLADE 

ftir i/i> U ]'. ^Lcdur 
Siiti Shall Hrlrp 

12 fit w* ra.?n 

Hi ** Vi" vUHl 

3,rM> 

L F^-. Fart Vi^prth, T caax 
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CHAIN DRIVE 7 " METAL 

SHAPER! 



_i At lust— a iimnll-iir^ met-M 
shaper with thi “bcsf" for fast, 
hejfy cufs, with ftcc u r acy „ 

Thiifiew PortCf-Ciibk 7" Shaptf 
handies the t^ugh^ai: mrtalB wiiH 
anriftzsris tffoftitj;? eww, Its cham- 
and-aproCket drkv^pfi/a an cut ra- 
heavy cost iron, cncit; pin plate 
give a smoThth, powerful "flywheel" 
action that reduce^ shuck — pre- 
serves true work aliicnment — givea 
faster cut tine — geur l^cV- 
lash—Veej^ chatter |t> an absolute 
minimum! 

Micro -net ram. driven through 
Puf ter -Cable's exclusive “Anya-peed" control h oper^ 
otts fit any tipetd from fi4 to 17 4 strokes per min. 
Si* automatic cross feeds. Tapered ko^oting pins in 
bolls tool head and viae- Equipped 
with 'i h.p, motor. Complete, aetf- 
oontasned. a machine that's "all ready 
to 50 " on war work. Write today for 
full details and prices. 



PORTER-CABLE 

MACHINE CO. 

305th7 N. Seslina $ 1 ., $ymcits* r N. Y. 
REPRESENTATIVE IN ALL PRINCIPAL CITIES 



T*b>*« tfwr™. 1# PI 1 " 
V#rtl*-H t«^lr 1 . 4 * 

eed” control 




4>B[IUITIFY t-REMuDEL 



Renew old bvildSntfg. Make new ecnetnsetlon more perma- 
nent and attractive. Plnatie COLOR CRETE Li water- 
proofed. It fust* witli any masonry aurfaee. It fills tracks 
nnd checks. It can be applied In any thiekn^ii and m Sfl 
colors and a 

Fully proven hy over 1 1 years actual plTenS bJJT earn- 
inRftr With llsie machine yoo can supply hid waiting mar- 
ket at nmaainfcly low cost. Some present 
Operalnrn- report carninKf that have paid for 
their -equipment f-rutn fliat few Jobs. Machine 
capacity up tp LUOS n-n. ft_ per hour, 

■Get th u facta. Send for Free T5*mk "Frovon 
BuB-incs! fJppurtuiLLty .“ Write today- 

COLORCRETE INDUSTRIES, INC 

570 Ottawa A*c Holland. Michigan 





LIMITED STOCK 

\\ n hnvc ern hainct n limited 
Block of quality aluminum fan 
blades 2 blade, 3 blade— in six sixes. 

A tao frames, wirn urua-rcLn, shuttEisi and 

fau tnist muturs. Write for prices. 

FOUNDRY 



WftkDEft-TOIE COWhklfl , 



HARLEY-DAVIDSONS are 




in War as in Peace! 

Now, os always, sturdy construction,, 
zooming power, and rugged dependa- 
bility ore the in built qualities which 
enable H a Hey- Do vidson Motorcycles to 
stand up under toughest service. For 
just as Harley- Davidsons set the pace 
in civilian use, they serve with distinction 
on the front line of action with Amer- 
ica's armed forces. While there are no 
new Harley -Davidsons available now, 
your dealer may have some good values 
in reconditioned models* See him today. 



HARLEY 
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POPULAR MECHANICS 



punishing raids by carrier striking groups 
are possible and probable , as basically l he 
problem is similar lo that which she faced 
in her attacks against Pearl Harbor, and 
subsequent successive Allied outposts in 
the Southwest Pacific. Moreover, weather 
conditions are propitious now for such at- 
tacks, due to the fact that the northern 
Pacific, tempered by the Japan current, is 
generally free from fog at this season. 



Should Russia enter the war against 
Japan the Allies would have the great ad- 
vantage of using immediately the air bases 
of Vladivostok and the Maritime Provinces. 
This would change the complexion of the 
problem considerably. American planes 
could then hop from the Aleutian Islands 
to Petropavlov&k (Kamchatka), refuel and 
circle down to Tokyo, 1,700 miles, or use 
Vladivostok as a stepping stone en route. 
These Siberian bases are excellently locat- 
ed, both geographically and strategically, 
for direct blows on all important Japanese 
cities — a menace hard to overcome. 

Meanwhile, periodic harassment of Ja- 
pan's widely scattered island outposts 
probably will be continued and intensified 
by American hit-and-run task groups, for 
the purpose of preventing their develop- 
ment in Pi useful bases for Japanese naval 
and air forces until a full-dress American 
offensive — land, sea and air — is initiated. 
As to the route to be taken, every avenue 
of attack is being given deep thought and 
study by the American High Command, 
There is little doubt that before the vast 
Pacific war is finished the Land of the Ris- 
ing Sun will have seen plenty of American 
war planes and fighting ship.s. 



Note: The opinions and assertions expressed here- 
in or* lh& anti ar* «ol bu conilftild a* 

official or roflacting m ariy way ihfl view* oF the 
Ncvy Depprlment pf the Naval Service at large. 






Raincoats Made of Limestone 
Wear Better Than Rubber 



Limestone powder is being used to make 
raincoats for Canada’s armed forces. These 
coats resist- heat, coId n light, acids and 
grease better than rubber, the Department 
of Munitions and Supply reports. The in- 
expensive white powder is transformed 
into a resin as the first step in producing 
synthetic rubber. After the resin is dis- 
solved, it is colored, treated for flexibility 
and applied to cotton fabric. 
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A SURE CURE 

Uhe this -plastic cork r-oaCinc to p-D&itive]y 
*1,(^1 iJVl cat Lug rust! ^LipdtftuULlHiH ilrip. 

t*:i- Hi' ply w Ltli whisk br«nn, bmah or trowel to pures* tankfu 
v, li 1 1 b 1 - r cfilinjii. a.ir iluctd-- auiy B-kirfucC uf m^L-iil. itci nt ndci 
brick, woo d r p luster, composition. Inaulntes imd pcolonffs 
5 i f nf iill'Im L by preventinff rust and corrcAlcm. A kwISuh 
ruvc-LT* ilLhielI rSO ft, n-F ] * O . I). pip-t. Thi 1 - pc-rirmTic'n fc. AtucoO” 
like fsniBh can bo poimei fi-ny onlor. ConicB in 1 , 5 pud 
an\. drama. Get lit Hardware* Flumbinff, Mill Supply 
Uculctfl ur attLiI SLIM) for 1 k&L prepaid. I' EH GULAK fr'KEE. 
J. W. MORTILL CO.j J22 Burch 5t. p Konhokeo, lit. 



SAVE TOBACCO! 



Hew Funnel-shape Pouch fills pipes easily & quickly 
WITHOUT 
SPIUIHG! 

REAL 
Leathej 
. - . onljr ) 

. + Prrss jhIm small end Qptm. ij-.r.-.g rdrese 

1 U 0 l r Oil silk linfldl G&nui-i* EJJort *r 

I Morocco leortier. Zipper opr-:. - j F*?r ■Tiling. S#nd J 1 , 

V FiajJiJ &r will Mp C. O. tj. ghargai *k Ito. 



MAN ftttS' 71 W£$r MONItOl * CHICAGO 





35 YEARS 



OE IHTT-Irc tr> Lf^ilnsik-i'irH am. I ||L|iil|i«'il>l 1 -. 
Vm Cnl-Hl^u- 

CEH 5 TNER TOOL CHESTS 
€ 4-3 Colurilijj St- Dirltm. (Hilo 



BLACK-OUT— 




LUMINOUS PAINT— APPROVED FOR 

0| API/fhl IT Xrw- Amazing 3unf mvii> phknt. 7i C 1 1 *: n ii v h ■ 

RLrtwAVU I J-h-I hIiSeic- In iSnrhi'Ht n 1 1 ; M |>w niiimi i>h m- 



I . . 5 -- 1 1 r-- — ■- 1 1 1 1 : !■ m n|j rmctil. V«lt* 'iinfilj- rt I « m| , 

F J'OU ■Mi'll II L_ - Llj ilr3 an rrumv^ -lir-Tlt 

ImL Ot 3 IkiL 1 1 L'H IlimI ImhiLih r i = i 1*11 SVjtrpiLJH POWiH:!. LULiI I ihm.i:- Li]:iTki: U L 
I ULU -ll HL SuriLll*JHd3 li mi rkrTN [ i ■ l rj rijmpl?LL- ™ Ol k Ui^ i :i J Ini-.'l 1 1 1 : :ML 
|>|-- |<.imE f<jr ■iuly SI-iKp. rnn .il hii hUFiply |.|,-| ■■ .if l ilrw- hi-ntl 

i ' 1 '-3 L fj I fi 1 ■ L. VHri\* i irirn ■■■'.! :<1 Ly . SC PENT If 1C PESEAPCH PRODUCT*. 
JBOH-F.W 4>ftTTEBSQN fl»V£ ■ ■ OB I CAPO. 1 
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Long Fishing Poles Carried Easily 
On One Side of a Car 




Lang fishing poles can be carried on the 
side of a car without marring the finish by 
tying them to a couple of large vacuum 
cups attached as shown. It is not necessary 
to remove l he cups while on a fishing trip 
as they do not interfere in any way with 
opening and closing the doors. Where ex- 
ceptionally long poles are to be carried, it 
may be advisable to attach an extra vac- 
uum cup on the front fender so that the 
pole ends can be tied. 



Barbed Wire Is Unrolled Safely 
With Team and Wagon 

Unrolling spools of barbed wire safely 
when putting in a fence is no job for one 
farmer who uses his team and wagon for 
the purpose. A plank is first fitted in front 
of the rear endgale cleats after which a 
hole is bored In the center of this to take 
a length of 1-in. pipe. In use, St's a simple 
matter to fasten the wire end to a corner 
post, slip the spool on the pipe spindle and 




drive down the fence row. Friction be- 
tween the plank and spool serves as a 
brake which prevents the wire from un- 
rolling too fast and becoming tangled. If 
desired, an additional hole can be bored 
in the plank, making it possible to unroll 
two spook of wire at the same time. 



Sign Made of Metal Lath 

An ideal sign for localities subject to 
high winds is one used hy a business man 
in a southern city where frequent tropical 
storms and hurricanes occur. It is made 
from metal lath which is set in a suitable 
flame, and sprayed with aluminum paint 
to form the background for the letters. 
These are cut from galvanized iron, each 
being bolted to the metal lath with three 
to five machine bolts and washers. Not 
only is this sign safe in gales and high 
winds, bul it is inexpensive to maintain. 
Wording may be changed easily. When 
painting is necessary, it is a simple matter 
to remove the letters* coat and replace 
them. Furthermore, it will not warp nor 
rot due to dampness. 



Coil Spring Used as Flexible Tie 
For Boat in Berth 




One 'boat, owner uses a stiff coil spring as 
indicated to keep the bout snug in a dock 
berth yet allow it to move with tides or 
waves. The spring is l',4 in. in diameter 
and is fastened to the wharf with three 
large staples through the lower turn. A 
rope at the top of the spring is used to tie 
up the boat, 

— Dak Van Horn, Lincoln, Ncbr H 

CChinese and Indian matting rugs as well 
as bamboo curtains and furniture will not 
become yellow if cleaned with salt water. 
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THE BOOM 
EARNINGS 



IS ON IN WELDI 
ARE SKYROCKETING 



WORKS OFF 
111 VOLT 
ELECTRIC 
LIGHT 
CIRCUIT 






Thousands nf ^-e3dera have al- 
ready le-ft tktJr jolia fttid fthupft lei 
j?i;| "war-time” pay in piunte de- 
vote d tn defense production, bUuLi 

xklp bulbil nyi, liLrtJ. h. jLlri.'liitihT, , nru- 
nLlLnns,. etc. A !•«•>. in the ee^etLrjn nT Siwtui- 
C ri ;lL plants, hri'ljri- ecHiHiructtuin vi.'n r li r ete, 

This i:n:aLM ;m urr.i*U;-tf opporltllbty I^T 
hn!' n viFTrwhrrc tin jcel in lliu rljrht In 

theil- n-w-n E iirnm-Mnitieu-, and 1 w+r e Ui* L3i<i- men 

huVe Loft behind, Now with the new' HVN'AMl'fi Kii-per^ 
Chained Ttiinsf&rtrieP-TynHf Welder IliiLt wni kp ofl a I Sfl 
■>- i.aEC ■■toCtri-C lijihl Osrtuil, men by fulluwlrip the simple. 
H’^nrlHM In inu,‘ in k! FLlCl i i Jti--- rni| rjn j-r \. \ y fit E Itu in HC-LvCH- to 

do linked repair Joh=«. Ilk Hiin wiiy vnu m ay ouallfy far 
a bin fiiy fob in the detent* industry, 

WELDS BUMPERS, FENDERS, 
CYLINDER BLOCKS, BODIES, 
FRAMES, ETC. Does Farm, 
Factory and Home Repairs 



EASY PAYMENTS 



RE AO WHAT USERS SAY 

Klnc-tri-riun r.ftyi: "It i| Ike hnnl welding OUlIkt." 
I WJlOl Li - El’-J I you i I'lE I dOIL'ii ii*HLr:i(H>4l y- :iUf WEittl- 
ina uuiiiL I o ii prciLL many people, ^ i. ■ c ilwy All 
ElftriiCHi >.'■ ilk in, Lhu l IL Mill I hi- lii-Kl; wi'IUtnif J"l. 
'Ll L+' V L'VLT > H W . A. Li.. IItIKCiiL. [IilHlh, 
h1. rh.iinr pr-A'S-na iAi r : , o lt 

T liiive roceivK] my wukiler m.ii 1 -iJu- Le vrep 
mueli. 1 l'IIi n meohimlu a rut eb\Lrieiiin by 

Ernde. *4i I e*n liiMijeetoEe Le, Uhtfu i ii-uhh eu 
fttluiK. F. i:.. Perry. V. 

K<. [JiJti r Sluu Owrttf Trill AllairE Pyion-iit 

I »J|h(. | A nay 1 a|JMi»rji(hi a rO|KLir j:nrn!;u anl T 

ii Jib 1 1 1 1 j rv LI mi ii !^k||ii'^i'---| v.- 1 ! 1 1 I hi; ’.viIiIht. T | w|ll 
tin- i r. i :< r . ■- thnei yr.it n:iy. L.\ I',, Tlisrlrr, OHIO 
Gr-enTes-t Portati le Ou tfil 

f VTVUFt RUT lt P H Llio RKAWI JiOI IAbJO nutfll. Jlhy 
millb -TOUEll V. if-ll EO uW II. VihL llljy | 'LE 1uO ulL fl 1 fi- 
ll * .+ hi.HK,EH-h. W_ .1. 11 , til Jfiihn, N. R-. Csin.-i-sl '■ 



Many weMera make l>ic money. Any ntim- 
bW of jotlts Cftll hv riurte mure EiJJiLienlty 
whit u-rULihE. Tlio EJTNAMIC 
Super --Chiornod Welder Tl™i* 

fijurl Muring. 3 l-i • 1 1 1 1 r • Li h Ll’i-D-- 

ji hLSitv-. is E-nsilv p 4 »rtnhle- it uiut 
In 1 - enrriu-d rtrdllrtd 1 >>■ herd and 
I.; V i 1 il tsjtLe. to the: jnh>. Tltia es cm 
lidded fehture whuj-e riihle ym j 
TL-iil ttsipr-aeliiLo ■lhicc you iuv in 
wvJdlnjr 

WORKS ON JRON 
STEEL, TIN, GRASS, COPPER, 
AND ALL 6TH ER METALS 

ypu enn wnrk un ^53 kinds hi 
t'Hhu^yri-U l;liI luclde iLHytlilngf 
m wi i L be Eible lu du Tiili^hed PeE'^ lr 
tu iiu eAUert. 

DOES METALLIC AND 
CARBON ARC WELDING 

till kic UfCi'd pftf-rh'nlly <h’i IjOEIi EVpCN Of HlOJ jEip. 

Tin- in i of u-=-np Lhe l>V'h«A '-l [C 'Uiier-^'hiirKuil 
Widrlef ih nriiix'.nplr |niv— i-i^i-. i^riiy n few coiiLm 

in. i,3.i if hi .-.| .it-.c-:-. 1 1 1 4 l-nili -■ i -i r. -i i: I cliat 

ETpftkETL MT^ |ir..iliL-:illy UhkiKi wn-jsiU 1 il ni'v.-r 
hnve EO ivi. ri-v iiEiisilI M'.i'eil. IL ■rmal.K hti H'lll.- I,'i-.h3y 
Eiint you c\\*\ uh - 1 IL r unt'aminuHLy -u-icTiouC pvlt 
hnvkrip eo »Lni> iii Lh.i mLi‘11 i-ir a JiAi l> Ioe It 
1 -iKik ilowi'. C.03TH TE3AN rb- Ti.tY. Yhu 

eun buy ilsc u |iei -r l.nr;: l-u Wiririi-r ora 

r 1 1 y |.<jiy iiit?n L:h. LSvi r ;i j-lmt h E nnn, 11 t 1 .' m i E rl 

i i: l -1 TiitJ li'-< Lh:i M tfi; * rS;iV. Lhiirt' yiM| hnvEL VOEIf 
PVSitMIC iiMtiil, yi'-n :i re all m.'l In ■ | -r* I-.- 
we]dirs , biipli-'erfR ynnr _ 
owiL— yrm l>n-:n It your-' I 
:-"lr. HviliI 4 -nUkiuli f'.i | 
free j»a rLleUl today. 



Thi^f sktures i-^dw ho* eaiy It Si tu 
opiTale the Dyenmlc Siupur-Ciij.rged 
welder. 



ARFNTQ WAhlTFI)* Eki ymi want scimetfcdpK in j;elL7 
1 a < tU " You r iLTi make- hljr I nl rud ueins 

hi- p:Lr:ift4'n b F^ctonea, mechnnie^p jiLniloir- imd nudntcTLancc men the 
new DYNAMIC f>iLper-Clinrfieri V\>Lder— we 1 IL let you try it fnr C-e-ii, 
<liLfft ;i [ gtir i i^k &i> > OHI CfiTl he eanviiktiMl nf the immeftH*,' an]ps po^M- 
hLLLlle*. fie t r^-iir h.n profit JdiLn nitd U-n day lisul uJfer. Just uead 
jLttziehed cuupun for free pjir-l jc-iiIjii-h Imi.Ijiv: 

DYNAMIC WELDER CO. 

Z22S.TY &ILVERTON ROAD CHICAGO, ILL. 



Dynamic Weltfihr Cn. p 3336-TV Ellverton Rd., Chkapo, I El. 

CJi-h11ir>rn.i.'-i3r | lv-niTt td ffil laEU Llip Ii I i up; 1 1 1 1 :-i i r 1 1 - |H . Smjlh| 
me parlieuhmi rm how I e.iii li'nru u i' I ill npf nl huTIB 

n il i S T ■ 1 3 J (tot nils on ytMir Dyanmic W elder, 

A^ppNTSr JuhL mark an ”X r ' her* □ Hnil hju will Hftivt full 
|i:irLM.-ulartt of our hij; pmlbl, ]fIilu aiid IQ d;iy IrinL uJI«r. 



I Name . 

% 

| Addn'TH . 



1 



Stati. 
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Productive Versatility 



South Bend Turret Lathes have llie kind nf versatility that 
Epcedg production on m my classes of work. A wide mnge of 
spindle speeds permits maximum cu tting tool efficiency* Knpul 
change from high speeds to low speeds saves time on t broad 
cutling and reaming operations. A quick change gear box pro- 
vides 4fl changes of power feeds for the universal carriage and 
the lurrFi. The universal carriage has prei'i^on (bread cut- 
ting feeds driven through a lead screw and halfmuts* 

Standard extras include compound cross rlide, four-way 
turret loo! block* micrometer carriage stop, thread indicator 
dial ami taper clinch me ill. These attachments simplify tooling 
ihe I at ho for many classes rtf work,, and make it r-ppc-ciaHy 
Uti-iiplaLjlc; In ^cornd ujscr-ftAinn jabs. 

Tilts South Bend No. 2-1 1 Turret Lulhe has a finicking ra- 
parity of 16.^ Stvliijj; uVvr lIhi bed ucid saddle W'Eng-S ii spindle 
bore of Hi 'and a collet capacity of l'for round slock. Twelve 
spindle speeds (16 to 8BC> r. p. m.) are provided. TIlu elfceiive 
feed of the turret slide L4 6.^"' and the distance from jqimdlr; 
nose to turret is 30 }i " , Complete s|iL j < i3icELtioEis Eire cunliiincd 

ib Bulletin 6?-T s wlihh will be sent iiiuxi request* 

B "| SOUTH 8END LATHE WORKS 

I 619 E, WadEvon Slr£et, Souhh 6und r I rod in mi, US A. 
J L A TtfE UUtLbtftS FO* 35 YEARS 



PJIPNTLD DT rar-LTLAn MECHAHICfl COMPAT+V, C MIC AGO , ILL-, W, fl A, 
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ROW! YOU CAR OWN A GENUINE PROFESSIONAL TYPE REFLEX 
CAMERA AT A LOW PRICE THAT YOU HEVER DREAMED POSSIDLE! 





SEHD NO MONEY— RUSH THIS COUPON! 



CAMERA FANS I 
HERE'S WHAT THE 
TWIN FLEX OFFERS YOU 



Illirt-friH Mnj-ch-Msirlrsn V n ■■ t iCamCrA fc' v.b rTrft h|jf r/ I 

& tpE, 311 , 34 W. Illinois Si., £iii««ho. I i I . J HI/ KlafV UfTtK | 

□ s«fiid Cnnricra and Fra Fuill Fllia, Vi\ pay tfOSUttAil dH plus poulaife. 

□ Lri'. 1 Joii'.'d QltJ f^iE 1 Cnsncra and Free Hull of FLEftl. HhLp pukluec tuud. 



-Bcp Vthu.1 You Get— 
Git WJiat ¥uu &tn J 1 - 



Thle TWIN FLEX 
Comes To You 
On A Money 
Bach Guarantee 
OP fiatlilBdlotiJ 



This Is The Type Camera 

That News Photographers Use. 

Thousands Paid $5.50 For IM 

"ETiTr i:i iiialtivety the bndat amaz- 
ing camera bargain ever offered! 

Pltilum- I he menufjLCl;r;LS'i!T , P lvbo 
iy one uf the world's largest mak- 
er? of camera. ia engaged 
in the manufacture of war 
in&UTieh, we have jil 

ebaH-tid the last few 

thoLL^Qnrl TWIN FLEX RrfT.j'-s" Oumc-tas at a 
close-out" price. A few months ago this 
i?nmcra wan Fuing ssttlil h y niLmrriL dc Liters at 
In the face rtf eky-iroehetang prices, 
thousand lucky Camera Ians can Own 
oaf rtf thes-g genuine ^a.SU TWIN FLEX 
Cameras for the unbelievably low price 
of 32.ii£ ] ThU marvelous came™, with 
its matched focusing leases, shows you 
the actual picture on the ground £tas* 
m □ we- fi ad Intr screen before you take 
the picture. You can lett .-.rnc/i'j/ the 
way until and every picture will L-ouk 
before you snap It. There is no squinting 
through small vinw findera I Nu out-pf- 
frtcus pictures, whether the uubjeeL in 
dost u]j of far away t 

Amazing Matched Focusing Lens 
Prevents “Duds” or Blurry Shols 

T.vtrn ;it tbe old price of the Univ&s 

TWIN FLEX wua the sensation of Ihe Ciirtiera 
world- This marvelous canteen , -with it* ixKmfhcd 
f reusing tenser, shetm-.^ you the picture* gel the 
ground tflaa* ranae-Sindlng scsee-n. hr. fare ynii t ako 
the picture. In other xvord*,. you can tell uxnctiy 
the way each and eve nr p ioture will look bofoE , e you 
eh an it. You autolrtaticaUy focus every picture before 
ynu ft. There is no ^uiiitpnj? through small view 

finders - No out-of-futu^ |iirtui-«. whether the ^uhject la cinwe 
up lu 1 far awny I YOU GET EXACTLY WHAT YOU SEE / 

TWIN FLEX Has Many Features Found in S 35H Cameras 

confident nre we that you wurTt bo able to duplicale thiss camera "buy'' 
BEiywh^re vhi- in tbo cuuntry, that wo wLEl gladly send it to yon along 
with a FREE roll of film, on -our no*- 
riisk money-feaacfc guar antes, If after got- 
tiEie jLrtd Lwinff the TWIN FLEX for trn 
days, you and your friends don't think that 
this is fur and away the moot &m.aainH 
camera bargain, you have e^or see^ just 
return the cum cm (trep the film) and we 
will refund your mnney — ever? many «f it l 
The price is only 32.138 for the camera E The 
film comet, to ynu ABSOLUTELY FREE I 



ECONOMICAL! 

Takes 6 Picture Cit Arty 
IMd. id film-CDsti Only iBc 

Tkn TWTN FL)]X ilwa emriomlcnF 
Ko.. PC Him tvhk'ki H im W piae- 
e-TuiKii J * 1 . msy HU-.rv In Iho rt>un- 

in.- :i i r '-.<■■ i-.i-.L- |-.rii.c of irk- im-i 

Ti-ll. Tf i-ms ?n,kH- ndvrmlaife nr dut- 

h|JUL'Jn I if.lTHT, -U.-P- %V||E H«n>,l you 

C'^ve-in Itij j:H Of A3ru ti ir nei3>- % 1 .4>U 

Orxl%-r Sim on i he coupon UcLmv. 



Words rind pk tiircn cuui't do JliacJca ro lhi> i in-rl Hhir- 
3 m: i Lt TWIN FLEX, IFs oi^rin of I ,:tr.H A.-.cn.r bbi.ck 
TenltiliU? vfLtlii a naiin-jlnEiJi oiid chrMUO-ph'ite [rim, 
TIh 1 mulched, lucualnR Ictu give-* you nH-iidtoi-j.toiLr|i 
piid-iMTk ^ — :ia mHutp no any plctui^^H ymt IijiV-m ■■■.-ht 
irikeU wLlk miv hlitictd jrr^speoill^S uf lli-u tiriCv. 
TJie BeiV, Sinjjruvaid. shuHer Llc^lKET hu.-- hulls ' Lri- 
^in.hUuituuc" uad "c1mc' r *xpoSM^« HflltPifi. Thw 

'FiVIN' FLriX miLkt-i houullRil i-lLiHf-ti(Tji v-aLhepuE- niiy 
spedul "parLmlt" cvr ij r .i ■- ft line Inn uni*. If 

you’re snaLuin m act o can^rn tliac will glv t you 

ycAS-jt ulkuijrjYiiuncd. ijiirEu nvi.fenc:H ilOiJ nni.|£ni h coral 
flcrvlc*. mail the *:vepur luday anU rh:l ^ TWIX 

FLKSi. befors the LI ni i L-olL iupiily \m Huiu' P 



XnmL 1 - # . - , H r r - ■ r - . P P , . l . j . l . j h ■ , + r , + P . , p 

. V -. I ■ IrL'hri . ., . , , , , , , , , , aJJ pp , PP ,, TPn , 

Town cp City j . . SiaEv- 



Tnkp- ivIvri'iiArr- of LhtH hl|; ulm -snylnp! r.n seven ITJ polla or film 142 [iSflur«i 

Eur hhh ly f. ] ,Lli|. 

□ Fuclwrtl flinl SI. GO fur ? nil I « nf fllm . Ship nr.|stnSPP pn'd 
q Sci ni I coUa of SI in C.O.I>. for 51.00 ulu* pciug«. 

Spnri il VIOM-PV-Sa^- rr-5 COrnbi Italian OW^r 



□ PnrtiiHHHl find ^ "F.VS . Khip* uu'. n\\ |«n-tni : 4- nfiN|, i Cnrwri mnG poll of Him. 
iuieI 7 RH 3 -n Tail I ■ Of nim fcnouffti fur XH iilriurcHk. 
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YOU WANT 

STEADY 

NERVES 



GERMANS OR JAPS, Storms Of ice... 

you vi- ]*oi to hu ready for anything whti) 
you.' re Eying the hi.i^ bombers sscrcwi the 

ltv i-;in . Yoil hut you wnnt ^fL-ndj- uilfVCi. 
These cwr* vecerams iibovu aru Camel smok- 
ers, (Names censored hy Bomber Ferry 

Comma ml. i Thv capiam r nenmt hp^ rf'rfjj 
a 'i'enneweiin, Mays: "1 stick c-o Oiimeta." 

iT/T/lDV SMOKERS STICK TO 

CAMELS 



There's LESS NICOTINE 
in the smoke 

The iwoke of aJower-bumJns CameEs con- 
tains less nicotine than the average of 

ihc 4 othec .l;L[gm- 4 cllmg brands ttHceil- 
less than any of chem-according to indn- 
pendent scientific tests of ft* smoke itself f 



WITH THESE MEN W HO FLY BOMBERS, it's 
Camels all rhe time, Ttic co-pilot of this crew [name 
censored)* (teeond from left* abate) says: "I've found 
Camels a milder, better smoke fur me in every wny. 

An(J tlmt grand flavor never wears out its welcome." 

Yea, in times like these -when there's added tension iinj 
strain fot everyone, steady smokers stick to Camels. 

FIRST JH T H I SERVICE- 

TJic fnvpri't-c cig n rt- tit with c'i i &.■ n in rhe Army, tin-' N^vy, 
rile* Muriiset, and l lie Co a si Cjuurd i* Cumtl. (Based oa 
jifi LLii I ii I-l-i rui/ord % in JFhia-c l.iicbiiiiHCh, Srtles Coinmii- 
iuk-t* 5 hip L i Sutvice Stores, 5 hip lj j Stores, n ctd Canmunb.) 

-flNh THi fAVORITE AT HOMit 

★ * »*★★★* ** *» ** » S tM t*** 

II. J - . H-pyriihlda To 1 i*rco Cummin- IV Mm Lon JRikcm. A". G- 



1 1* MV NEW 
CEFcrJSt JOB LfSS 

nicotine in me 
SWOKEr IS IMpQfilANT 
Ttawe. k stick, 

70 £AM£IS 



when you’re 
flying Uncle Sam's 
bombers across 
the ocean 



l 



I 
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